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THE SANITARY SURVEYS CF 1931, 1934, & 1936

The sanitary surveys of White Deer Creek were carried
out in June of 1931, 1934, and 1936, on the following respec-
tive dates, 11-17, 13-20, and 10-186. The surveys were
sponsored and financed by the Community Water Service, Inc.,
through its local subsidiary, The White Deer Water Company.
The surveys were executed by Dr. John W. Rice, Professor of
Bacteriology, Bucknell University, and the writer, assisted
by 6 to 8 recently graduated pre-medical and engineering
students. in addition, a local woodsman served as camp
cook and guide.

The purpose of such surveys was to gather information
of a sanitary engineering nature with accompanying recommend-
ations, for presentation to the water company, improving the
quality of the water. The survey results have been exten-
sively used by the company for publicity in building up the
"good will" of the patron communities. A few camps viol-
ating sanitary regulations have been reported to the district
forester after each survey.

The most vigorous action taken by the White Deer waker
Company followed the survey of 1931, which showed apparent
pollution by beaver. The very definite indications of poll-
ution in beaver infested areas were presented to the Board of
Game Commissioners of the Commonwealth of Pennsylvania.

The Commission had state trappers remove 65 beaver alive for
restocking purposes elsewhere, and repealed the protective

law of long standing to permit trapping beaver through out



the state in March, 1932. The trapping carried on by
individuals through this open season was estimated by district
foresters to have removed an additional 65 beaver, completely
eliminating them from the watershed. The state men opened
all beaver dams permitting the draining out of flooded areas,
reducing the stagnant pools and ceasing the drowning of trees.
The trapping,and opening of dams by the staté, was carried out
during July and August of 193L. Many dams were rebuilt
that Fall by the remaining beaver. However these were opened
by the water company at the end of theopen season in the Spring

of 1932.

The survey of 1931 covered three msjor projects, namely;
a bacteriological survey of all tributaries of the watershed,
an inspection of all camps and parks, and the examigation for
identification of algal growths. The surveys of 1934 and
1936 continued these three features with improved methods of
procedure, and added the gaging of the main stream, tributar-
ies, and springs for definite quantitative information on the
discharge of each.

The water company, the state foresters, and the camp
inhabitants are definitely in favor of these surveyse. The
water company has borne the expense of the three previous
surveys and expects to continue this practice in the future.
The net effect of all concerned is a cleaner, more sanitary
~watershed, and a greater sense of reliability in the quality

of water drawn for the Public or the private campers use.



THE WHITE DEER WATER COMPANY

The Company has always been owned by out of town
interests. Originally owned by Drexel & Co. of Phila.,
numerous exchanges of ownership has finally resulted in its
Joining ihe chain of water companies owned and operated by
The Community Water Service, Inc., which is in turn contr-
olled by a holding company, The American Water Works Co.

The White Deer Water Company serves the towns of
Milton, Lewisburg, Watsontown, White Deer, West Milton,
Montanadon, Dewart, New Columbia, and also the North Eastern
Federal Penitentiary, located 3 miles from Lewisburg. These
towns are located in an area ten miles in length extending
along the west branch of the Susquehanna River in central
Pennsylvania. The aggregate population is 25,000. Milton
with 10,00C population end Lewisburg with 48500 are the two
largest towns. _

Two watersheds are involved in supplying the water
company. The White Deer watershed (area 37.83 sq. mi.)
with a small reservoir at elevation 696, and the Spruce Run
watershed (area 12.05 sq. mi.) with reservoir at elevation
671. Water is distributed by a gravity system entirely
through out. The topography along the river ineluding the
built up areas is gently rolling with elevations varying
from 460 to §70.

The demand for water is steady. The population
does not fluccuate through out the year or during periods
of business prosperity and depression. The population
trend is a slow but steady inerease as revealed by records

from 1880 up to date. The single indication of a break



was caused by the establishment of the North Eastern Federal
Penitentiary in this area in 1932, resulting in an influx of
approximately 2000 inmates and federal employes. Since that
period a slow steady growth has been restored.

The industrial demend for water, usually the variable
component, has never been appreciable. Many manufacturing
concerns, including the steel mills at Milton and the brick
works at Watsontown, have their own supply systems. Small
steel fabricating plants, furniture factories, silk and woolen
mills, creameries, and ice cream plants draw water from the
system. The consumption averages 100 gallons per capita
per day, with the White Deer watershed furnishing 1.5 million
gallons per day and the Spruce Run watershed 1.0 million.
Under normal conditions of stream flow, either water shed will
meet the whole demand. This permits flexibility in operation
to meet an impaired quality of water on either watershed.

Storage is not appreciable at either the White Deer or
the Spruce Run reservoirs. Storage is provided through out

the system as follows,

Milton —ee-- open reservoir --- 1.0 M. gallons
Lewisburg ---- standpipe = ==--- 1.0 " "
Watsontown --- open reservoir --- 0.3 " "
N. E. Pen. --- standpipe ---==- 1.0 ¢ "

elevated tank ---- 0.5 " n
The general lay-out of the White Deer Water Company
system is shown on the following print. The scale is that
of the local U. S. G. S. maps, 1 : 62,500, or approximately
1l inch to the mile.



White Deer Reservoir

Water is collected in White Deer reservoir having
very little storage capacity because of the low height eart-
hen dam. The spillway (crest elevation 696) is a solid
gravity design of concrete construection with ample wingwalls.
Height of spillway crest above the stream bed is only 4 feet
while the maximum height of the earthen embankment is 7 feet.
Storage space has been furthur reduced by silting of the res-
ervoir until channels remain open only through the center to
the spillway and hence along the dam to the sedimentation
channel. Water is wasted the year around in normal years.
The only exceptions to this condition were the summers of
1931 and 1932. Seepage losses are very large as can read-
ily be observed by examining the down stream side of the ear-
then dam.

The land in the vicinity of the reservoir on both
sides of the stream is owned by the water company. Such
ownership extends for 1 mile upstrem to join with state
owned land. Residences for the reservoir caretaker and the
assistant superintendent of the water company are down stream
from the dam on opposite sides of the stream,

Sedimentation Channel

The sedimentation chamnel is 250 feet long, 20 feet
wide and 3 feet deep extending parallel with and just back of
the earthen dam. The channel is cut through marshy ground,
carrying water from the vicinity of the spillway to the intake

house set on the extreme North end of the dam. Fish are



SFILLWAY OF DAL AT THE RESERVOIEK
( Looking South )

Note the smell reservoir capacity

SFILLWAY, EARTHEN DAM, SEDTMENTATION

CHANNEL, AND CHLORINATING HOUSE

( Looking North )



present in this channel as it is deeper and stores more water
than the reservoir. Accumulated sediment is scraped out of
the channel and over the dam to add to the height end also the
down stream section. Such removal of sediment occurs about
twice a year.
Sterilization Treatment

The chloramine process of sterilization is used.
Water is admitted through 1/4 inch screens from the sediment-
ation channel to the intake house. Ammonium sulphate solut-
ion stored in a common wooden barrel is fed by a rubber suct-
ion line to the water as it passes the screens. Turbulence of
the screens effects mixing. Liquid echlorine is fed from a
Wallace & Tiernman chlorinator about 15 feet down the intake
flume. Thorough mixing is accomplished by turbulence as
the water passes through a submerged square edged entry to
the 16 inch pipe line.

Operation Procedure

A test station for determining residual sterilizing
agent is 300 feet down the pipeline. Samples are drawn and
tested every two hours through the day and every four hours
at night. The ortho-tolidine test is used with the usual
color standérds. Chlorine is adjusted to keep the residual,
and the ammonium sulphate solution is varied in strength to
keep a constant ratio between ammonia and chlorine.

A venturimeter near the test station is read at the
' same time the chlorine residual test sample is drawn. Records
in an appropriate entry blank are kept of each observation by

the caretaker.



WHITE DEER WATERSHED

The development of a large enough Working map to orient
our sampling parties at all times was imperative. Such a
map was originally built up from the U.S.G.S. sheet covering
the territory, and a watershed boundary survey by the water
company. The map was corrected after each survey by field
observations made by car speedometer measurements and pacing,
The final corrected map after the 1936 survey 1s presented
in this thesis and referred to as the WATERSHED MAP (Scale
1™ equals 3,000'). This map, dated February 5, 1936, was
reviged after the 1936 survey by correcting the tracing as
of October 20, 1936,

Corrections, involved after each survey, were location
of newly discovered streams and springs, location of newly
constructed camps, and location of newly constructed roads,

trails, and bridges.

This WATERSHED MAP follows and is detachable for examin-
ation. The significance of symbols is indicated in the
title block.



Terrain Conditions

White Deer Creek rises in Clinton County, and flows
successively through sections of Center and Union Counties
in central Pennsylvania, emptying into the west branch of the
Susquehanna River at White Deer, Pa. In general, it follows
a west to east direction. The slope of the stream bed varies
from a maximum of 160 feet per mile to a minimum of 16, aver-
aging 40 for the 19.25 miles above the water supply dam. The
area comprising this watershed above the dam is 37.83 sq. mi.
The terrain is rugged, possessing sharp topographical features;
unglaciated, as the glacial morraine is 30 miles to the north.
Valleys are generally narrow throughout the whole watershed.
In places it is difficult to get a road through as the slopes
rise at a steep grade from the streams edge, while in other
places the valley widens to a maximum of 1000 feet.

The lowlands are predomomantly coarse grained soils,
boulders, gravel, sand and silt, being present in abundance.
Clay is found only in areas above o0ld beaver or logging dams.
The sides of the valley are coverped with outeropping sandstone,
dolomite, and boulders of dolomite. The ridge of mountains
comprising the edge of the watershed are weather resisting

sandstone.
Vegetation

The original stand of virgin timber was cut off in the
decade previous to 1900. Forest fires have swept sections
of the region until the effective functioning of the state

foresters since 1915 reduced in number and localized such fires.
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At the present time, vegetation of all kinds thrives in the
valley. Second growth trees of many hardwoods, hemlocks,
pines, and aspen, up to 1 foot in diameter, are prevalent.
Occasionally is found a lone virgin pine or oak standing as
a sentry from the previous era. Rhododendron and mountain
laurel thickets are very common, and in places so dense as
to make passage impossible. The growth of vegetation decr-
eases in guantity with increase in elevation up the sides of

the mountains until only scrub oak remains.
Wild Life

Animal life is abundant in this area. More so than
in many other sections of the state land, because of the loc-
ation of a large game reserve about 10 miles to the southwest.
The usual kinds of small animals and birds are prevalent, with
many unusual varieties found only in isolated areas present in
considerable numbers. Deer , bear, beaver, wildecats, porcu-
pines, wild turkeys, and whipper-wills, are an added inducement
to attract hunters and vacationists to this area. wWwhite Deer
and Sand Spring Run streams are natural trout habitats, having
brook and brown trout as denizens of the deeper pools. in
recent years these streams have been stocked by the Penna Dep't
of Forests and Waters. Rattlesnakes and copperhead snakes

infest many sections and demand the respect of the intruder.
Recreational Development of the Area

- The watershed area attracts many hunting and fishing
clubs with the result that sportsmans lodges are distributed
throughout the accessible parts. with improved roads, as a

result of civilian conservation corps activities, many of the
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wealthier residents of Sunbury, Lewisburg, Milton, Watsontown,
and williamsport, have constructed cabins for weekend and vac-
ation period occupation. Some camps are occupied throughout
the week but this is the exception rather than the rule. week-
ends and holidays from April to December, brings an influx of
campers to tax the facilities of existing camps to the limit.
New camps have been added annually and will continue to incr-
ease in number as lomg as the policy of the state remains to
grant permits for such construction.

Pienic grounds, developed by the C. C. C. camp activit-
ies for public use, are prevalent in the McCzlls Dam area.
These grounds are equipped with outdoor stoves, tables, rumn-
ing water supply, and toilet facilities. Overnight and tem-
porary camping occurs on the area but is not common.

Automobile travel has been greatly increased due to
better roads, recreational facilities, and publicity of the
area, all of which directly result from civilian conservation
corps activities since 1933. ‘'he greatest automobile traffic

occurs during the blossom season of the mountain laurel in mid-

June.
Civilian Conservation Corps Activities
I'wo civilian conservation corps camps are located Jjust
of{ the watershed area. Tea Springs camp, to the north in

Center County and just over the crest of the watershed on the
road to Carrol, and Rapid Run camp, in the next valley to the
south over Crabapple Mountain. Camp workers, under the guid-
ance of a camp engineer co-operating with the Penna Dep't of
Forest and Yaters, have been engaged on the watershed in road

and reforestation work.
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STREAM FLOW ON THE WHITE DEER WATERSHED

Stream gaging was carried out only on the surveys of
1234 and 1936. Weather conditions were predominantly fair
with rain during the latter part of the survey in these two
years as well as in 1931. However, the volume of flow at this
time of the year was not greatly increased as the interception,
transpiration, and evaporation losses were at a maximum,

Measurements were made to determine the actual flow in
cubic feet per second at the site, and to determine the percent-
age of the inflow to the reservoir contributed by each individ-

ual large tributary to the main creek.

Correcting Gagings for Rainfall Effect

in computing the percentage of the total inflow tc the
reservoir contributed by each individual stream, allowance was
made for the effect of rzin on the gagings taken after such rain
had increased the runoff. The flow at McCalls Dam, previous
to the rain, divided by the flow at the same site, on the day
gaging measurements were made upstream, was used as a factor by
which upstream gaging results were multiplied. The resulting
flow is entered in the summary sheets for the stream flow records
of 1934 and 1236 as "Corrected #low". This corrected flow is
then used as the flow contributed by a stream in computing the
percentage of total inflow to the reservoir. This method I con-
sider to give a fair degree of comparison between gaging results

irrespective of interfering weather conditions.



Selection of Gaging Sites

Terrain conditions were far from ideal for gaging the
streams. A confined channel with clay bottom could occasion-
ally be located on the main stream, but all tributary streams had
steep sloves and rarely afforded a desirable gaging site. lany
streams tumbled down the hill through a rocky bed of sandstone
boulders. Fills for the old tramroad and old beaver dam sites

were used as the most satisfactory sites.
Effect of March, 1936, rlood on Gaging Sites.

Several sites used on the 1934 survey had to be discarded
in 1936 because of the errosive action of the unprecedented flood
of March, 1936. This was the condition on the main stream as
well as the tributaries. Clay or fine sand sites, (rare on this
watershed) were usually widened or divided into two or more small
channels, or as in two instances, an entirely new stiream bed had
be:n cut through. Kettle Hole Run and Black Gap Run had worked
large boulders and accompanying sand into the 1934 sites. in
general, it was much more difficult to gage the tributaries in

1236 than in 1934.
Mechanies and Procedure of Gaging

Bquipment:- A Price Improved Gurley current meter was used
for all measurements. 1t was mounted as a wading meter with
parafined wire connections long enough to carry the battery in the
hip pocket an allow free movement of the supporting rod while the
ear phones were in place. In all measurements the rotating vanes
were supported on the pivot bearing.

Equipment was carried to the site by placing the dismounted



CAGING SITE JUST ABOVE IESERVOIE INLET

16 cubic feet per second flowing

GLGING SITE AT MeCALLE DAM

Confined flow through an old beaver dam.
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vanes, with pivot bearing lowered, in a box containing a support-
ing cradle. Sections of the supporting rod, wire connections,

battery, earphones, and other essentials were carried in a cloth

satchel along with the tape and notebook.

Technical Method: -~ The two-tenths and eight-tenths depth
method was used to determine average velocities in a vertical where
ever possible. Vertical measurements were taken every two feet
or closer where the bottom cross-section was irregular.

in shallow water, the six-tenth depth method or surface
velocity method were resorted to in securing averzge velocities in
the vertical. In all cases due allowance was made for the
vanes being 0.40 feet above the zero position on the rod.

Cbservations and Computations:- Observations were recorded
and computations carried out on standard U. S. Geological Survey,
Water Resources Branch, form sheets. Notes were appended to each
set of data describing the gaging site and giving an estimate of

the probable accuracy of the results.
Summary of Gaging Results

The venturi meter reading on the pipeline indicated a flow
of 1,471,000 gallons per day, or Z.27 cubic feet ver second, out
of the reservoir in 1934. In 1936 the demand was 1,320,00C :sal-
lons per day or 2.04 cubic feet per second.

Considerable water was wasting over the spillway at all
times. Unfortunately,the spillway crest was not level and
could not be used as a weir with any approximate degree of accur-
agy. A gaging station just above the reservoir indicated the

inflow as 16.2Z c. f. s. in 1934, and 13.30 in 1936.
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Sand Spring Flow Exczeds Draft of Water Company

The gaging results ror botk years showed Sand Spring Run
contributing enoughn water to meet the demands of the ¥hite Deer
Water Company. This statement gives an idea of the adequate-
negs of the supply. However, it does not mean that a reservoir
constructed on Sand Spring Run woula meet tne demands of the water
company. Reservoir evaporation losses, seepage, and riparian
rights alotments wouldreduce the avallable draft below the pres-
ent demands. Furthermore, this was not tine most critical period
of low flows., Results throughout tne state in 1930-31 chanxed the
dependable low flow criterion sugzested by the Dep't of Forests
and Waters from 0.10 cfs. to 0.05 cfs. Applyinz this criterion
Sand Spring Run could be depended upon for only one-tenth az much

water as determined on these survevs.

Comparison of Ground Water Flow in 13534 & 1938

A comparison of the results on trhe 1934 and 13936 surveys
gives an idea of the relative amounts of spring and surrace flow,
Previcus Rainfall Conditions in 1934 and 1938:- The
summer of 1934 was at the end of a pronounced drought cycle ef-
fective since 1330, The result was a depressed ground water level,

and a drying up or diminishing flow from springs. This was
true even though precipitation for the Spring of 1834 was near
normal, up to and including june, the montu of the survey.

The situation in 193 was decidedly different. The late
Summer and Fall of 1334 produced very severe drought conditions
throughous tiie entire United States. Tihis was relieved durin-s
the Winter ana followins Spring witn exceptionally heavy precip=

itation. Conti:ued heavy rainfall and flood conditions in March,

25
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Surface Fed Streams on the Watershed:- The inflow to
the reservoir is only 13.3C cfe. in 1936 as compared with 16.22 in
1834, The larger surfece tributaries show this same ternderncy as

%

is evident from the compariscn below.

Stream 1034 1€36
Lick Run 1.04 0.7&¢
Nile run Q.78 C.81
Lymans CGap Run 0.74 0.71
Crabepple Tun 1.06 0.92
Black CGap Run 0.52 C.32

£

”
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velley and has mapny small springs. The flow ig very similar in

the two years, C.61 and C.6C cfs., respectively.

Sprirg Fed Strearms on the Watershed:-  On the otherhand,

the stresms which are very definitely spring fed, and particularly
those on the head waters, show the effect of a better grourd water
surply in 1926. Sand Spring FPun is the largest tributary to
“hite Deer Creek, draining an area of 5.00 sg. mi., but is predom-
tly a spring fed strean. Sampling results show 1l very
sizeble springs zlong the § 1/2 miles of stream chamnel. In add-
ition, the 8 other flowing streams sampled undoubtedly had cne or
more srrings at their source.

The following streams are predominantly spring fed,
Stream 1034 1836
Kettle Hole Fun 0.6&
oand Spring Fun 3.02

0.58&

2.45
Tunnis Branch 0.68 0.21
Hzlls Branch .64 C.71

Individua.

(=

Spring Gagings:- In furthur support of the
better conditione of spring flow in 1986, gegings on the two lar-
gest srrings on the weatershed definitely show them to be flowing
in larger cusntity. Sand Spring on Sand Spring Run, znd Mill-
mor.t Spring on Tunnis Branch had confined outlets permitting the

measurement of flow. These results follow,

Spring 1834 1¢36
\4a3(1 »Jprﬁna OQlB Col?
Tunnis Branch Spring 0.14 0.22

27



LAMiMe s

2tely following is a summery of the flow,during
t
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and 1236, with respect to area for white Deer Creek, Sand

Spring Run, and the upper cection of the main creek.

On the following pages are summerized the gaging results on
the main stream and main tributaries for the two surveys. 'I'he
flow at each of these sites is also expressed as a percentage of
the total inflow to the reservoir,

Summary of *low with Tespect to Area

Flow Area C.F.S. per Eq. Runoff

c.f.s, £q. mi. g2. mile inches ner mo.
1024
“hite Deer Creck 18.22 27.83 0.43 Q.48
Sand Spring Mun 2.45 5,00 0.49 C.35
{hite Deer Creek 3.9285 6.85 0.47 C.52

- N

(above YeCalls Dem)

1236

“hite bDeer Creek 3,30 37.83 0.35 0.39
Sand Spring Run 3.02 5.00 0.60 0.67
dhite Deer Creek 3.1¢ 6.88 0.47 0.0z
(above MeCalls Lam)
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The Pennsylvenia State Legislature, by an acl of March o7,
1913, authorized the department of Torestry to lease parcels of
the state forest land for periods not exceeding ten years, for

-

healtbful, educational, or recreestional purposes. Three camps

’v_j,

gite and an appreciable zmount of sur-

-

or *hie watershed own their

i

rounding land, having cleasr titles from individusl cwners before

the State became interested in buying forest land. By the priv-
ilege of the zbove act interested individuals or grours ¢f indiv-

iduals have constructed camps In such nurbers that they toteled

.)

S

ir: 1C26. Indications are

s

o
<

b

(24) in 1921, (41) in 1934, and (
they will contirue to grow in murber with returning orosperocus
vears unless the policy of the State is altered.

lease ig grante¢ for a term of years, not exceeling ten,
with the privelege of renewal. Only citizens of Pennsylvanie

mey hold leases or intereste in leases. A lease cbtained urder

i

felse pretense by e citizen or association for the use of non-

L

citizens of the state 1s justifisble czuse for cancellation of the

lease. All leases provide that & building must be erected on
the site within two years of the granting date. Thie period of

time may be extended upon the recommendation of the district for-

ezter vho is scquainted with the cirecumstancec.

Camping overnight in tente or bivouace does not reguire

A

securing pernission. Occupation of the site for more *than 4&

hours reguires the securing of signed permite from the District

)

R9



Forester, These permits ere granted for & maximum period of
three weeks. Temporsry camping of thise nature ig resorted

to by & small ruwber of hunting and fishing verties.

rust be made on a special fTorm, 5C=-~, to the district forester

addresses of the applicants, the signature of zll persons heving
a finencial interest in the camp, a description of the desired
site, and the estimested cost of the proposed building. ~ sketch
or plar of the building, together with the building specifications
should be rleced on the reverse sicde of the applicaticn.

1f a lease is grantec¢ to an unchartered club or to a group
of people, it must be executed by en individual who will serve as
trustee for the group. The lezsee is held responsible for carry-

- .

ing out the provisions of the lease, =ndé must necescerily enfore

03

ite provisions upon the other members and guests.

e

Clubs usu 11y secure & charter. The lease is then executed

by the officers of the club. A charter is obtained by making

"(3

pplication to the County Court of Common Pleas, under the zct of

1 2o, 187

i—J°
N

-pr

'r

. After the apilication has been culy sdverticsed

~
bt

the charter is granted by the court. Such a procecdure involves

& nominal cost.
Location of Camp Sites

Appliceants usuaslly have & definite site for their proposed
camp in mind. The Districl Forester accompanys the apulicant

and passes Judgement on the feasibility and desirsbility of using

g0



that eite. The District Ferester, & stete employee and subject

nxicus to gain popular favor and oblige in
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every possible way. fter a particular site hes been chosen it
ie given a defirite number which signifys the particular cne ¢f the

1 state forest districis of the camp location, and zlsc the nurber

of the camp in that district. Thus, 7C-15C indicates camp #1860
in the 7th district. ~djecent camps hsve similar but not necess-

erily consecutive numbers.
The District Forester submits a survey of the chosen site

vith his revort to the Harrishurg office.
Size of Camp Sites

The three privately owned camps heve zpprecizble areas with

them. However, the leased camp sites vary from two acres down
to 1/10 th scre. In the early years of the campsite vrosram it

was not uncommon for the land granted under an individual lease to
cover from 1 to 2 acres. The increasing demand for sites has
reduced the size granted, so that now individual sites range from
1/1C th to 1/4 th of an acre. Leases upon expiring, snd which
originally included 1 to £ acres, are renewed for much smaller

re

1
o
wm

: but which are still large enocugh to include &1l permeanent
&

A

O‘
v-

;dinéb .
Rental Cout of Camp Sites

Camm site rentals are vary moderate and vary according to
the location and size of site. Anmual rentals range from 7 to
$15 per individusl site. The money received for the camp leases
ig, according to law, paid into the state school fund for the mein-

tenance of the poorer school cistricts of the Commonwealth.

3/
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Camp Site Building Recuirements

The following reguirements are guoted from Circuler 24 of
the Tenns State Tep't. of Forests and Jaters, "The department
requires that all buildings meet with certain approved standesrds,
though it does not reguire that buildings erected on staete forest
canp sites be distinctive or uniform in character. The standards
set by the department vary with locatione and conditions, but in
general the bulldings should be presentable irn appearance. The
tyve of building to be erected should conform in appearance to
those in the immediete locality. The use of gelvanized cheet stecl,
corrugeted irern, tin, boards or roofing vaper as building sicding has
been found by experience tc be unsstisfactory, snd is therefore dis-
arproved. All exposed woodwork should be painted & color in keep-
ing with the forest background.

1t is required that all buildings shall be kept in a good con-
dition of repair and presenteble ir appesrance. The grounds arou-
nd the bullding shall be clean and sanitary, and from time tc time

the building should be painted."
Sanitary Provisions

Sanitary rules and regulatione of the Department of Health
are printed on the back of the camp site leases. They are subject
to enforcement by the police powers of the state. However, the pol-
ice power has to be motivated by complaints of adjzcent camps or the
“hite Deer Vater Company.

All campe and buildings must be situated on comparatively
level ground, et z distance of ezt least 50 feet from esny stream or
spring and 2C feet from any road or trail, end so lccated that the

direct drainage will be awsy from rather than toward the stream or



m

pring.

Latrine and gerbage pits must be provided. They chould be
made at a distance of 100 feet from eny stresm or spring, unless
a watertight pit of concrete or stone masonry is provided, in which

case the distence must be a minimum of 50 feet. Latrines should

)
ke

be kept in sanitary condition at all times. The mininum depth

of latrine pits is & feet below the surface of the ground.

Kitchen and wash water must not be thrown into a spring or
stream, or upon the ground in the immedisate neighborhcod of any
such watercourse

Coffee grounds and sawdust must be kept out of =1l water-
courses as a protection to the fish life.

Failure to observe sanitary regulations will be cezuse for
ordering the vacating of the camp and revecation of the lease or

ne s
permit

Fuel

The privilege of using dead or down wood can be obtained
from the state district forester gratis or at a very nominzl cost.

Usually no charge is made.
Camp Inspection

Human habitation is a threat to the cquality of water in
White Deer Creek. To protect itself, the vater Company has had
occasion to initiate police action against camps vieclating sanit-
ary recuirenents. An essential part of the sanitary surveys of

this watershed was the close inspection of each camp sit

0]

Ur. Rice personally inspected each of the 34 camps in 1

[{@}

2l
and likewise each ¢f the 41 camps in 1¢34. He perscnally inspect-

ed or carefully supervised the inspection of the 4 camps and ¢



vark erese in 1236. These irspecticne covered the watersupply,

it

provisions for and metheds of disposal of humen excrement, and

methed of disposal cf garbage and rubbish.

B

datersuprply inspection consisted in tracing down the camp
source of water. Usually & spring, but in other cases & mount-
ain surfsce stream was utilized. Samples were taken for bacter-
iclegical analysis and included in the report for the watershed as
a whole. Camps using vater showing possible pollution were advised
of this fact with suggestions of availeble sources in the vicinity
which tested satisfactory. Check sampleg were run on any camp
supply sources testing to show B. Coli. content.

Toilet facilities, and use and mainterance of such facilit-
ies were carefully checked. Inspecticn was carried out with the
idea they should be enclosed, tight, scavanger animsl proof, rodent
proof, and fly proof. Garbsge and refuse disposal was checked to
see whether 1t was properly covered in pits, thrown into streams,

or scattered on the ground.
Sanitary Survey of Camps in 1¢36

1 am omitting the camp by camp inspections of 1931 and 1¢34
because they would not add anything to the 1£36 report. Thecse
camps ere located and symbolized on the VATERSHED MNAP by smell
triangles. Individual camps are designatecd by the camp name or
the state forest number. The complete summarized esccount of all
camps on the watershed is taken from the 1236 report by Dr. John
Rice to the 'hite Deer Vater Company. This summarized report

is presented on the following pages.

34
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Conclusions from the Inspection of Camps

Enforcement of tne sanitary neasures by some vizilant polic-
ing authority is necessary to maintain sanitary conditions about
all camps.

Tane standard of living as well as the sense of responsivpil-
ity varies vetween caups., Tne majority of camps will z=ot need
periodic visits but a few of the shiftless, careless camps should
be inspected at Trezular intervals throughout the season frowm April
to December.

The power of enforcinz nealth regulations rests with the
District Forester, the representative of the state and the Custod-
jan of the state property. ne nas the power to enforce all reg-—
ulations, even to the extent of teruinating the camp lease.

Detacted causes of pollution or threats of pollution around
camp areas are listsd as follows,

(a) Establishment of "deer licks" by putting salt ous to
attract deer to the vicinity in hopes of improving the hunting,
The 1931 survey disclosed a salt lick on the tank or Sand Spring
Run with a resultinz barn yard condition.

(b) Throwing kitchen wastes or discharging sink drainage
directly into a watercourse. Sink wastes and wash water is not
specifically covered in the health regulation, and many cazps have

taken advantage of this cmission to drain the ginks directly into
the streanms.

(¢) Porcupine frejuenters dragging buried garbaze or con-
tents of toilet pits to adjacent streams., Numerous instances were
observed where these aniwmals had burrowed into the ground or gnawed
through wood to gain entrance,

(d) Instance of poor housekeeping resulting in garbage and
rubbish of all kinds being littered about the camp area,

Only 6 camps were considered as a threat to the sanitary
standard of the watershed in 1331, The 1334 survey showsd this

number reduced to 4, while the 1393 survey indicated a relapse in

sanitary conscientiousness throughout the watershed resulting in

12 camps being considered as definitely unsanitary,.



BACTERIOLOGICAL SURVEY

The bacteriological analysis of collected samples was
taken as indication of purity or contemination. Such anal-
yses were carried out in accordance with the accepted —roced-
ure as prescribed in “"Standard Methods of water Analysis' pub-
lished by the American Public Health Association. Such »roc-
edure involving “vpresumptive tests'" and “confirmatory tests®.
Presumptive tests were comnleted at our field camp and trans-
portable cultures made of plates giving positive presumptive
results and requiring confirmation.

The cultures were transferred to the bacteriology labor-
atory of Bucknell University and the confirmatory tests carried
out in the accepted manner. Therefore, the unique features
of the analysis procedure on thics survey are limited to the
collection of szmples and execution of the presumptive tests,
and this part of the survey will be covered in detail in this
discussion.

From person=l knowledge and the perusal of the literat-
ure on sanitary surveys, this is the first instance to my know-
ledge where temrorary facilities for incubation of collected

samnles in the field has ever been used.

€0



Preliminary Arrengement and Supply

‘'he oreliminary srrangemente for this survey was a very import-
ant part of the vproject. The most serious cuestion involved was that
of providing incubation for the plates in the fielc. This problem
was solved by using a common egg incubator, such as is used in poultry
farming. Such an incubator burned kerosene and maintained a temper-
ature within the necessary limits of 37.5 degrees Centigrade. The
results were satisfactory even whenr loaded to capacity with plates.
for transporting this incubator into the field, the legs were detached
and the oil lamp removed, to be packed and carried separately. ‘The
incubator was mounted on the rear carrier of & larmon sedan and tran-

sported, after which it was quickly assembled for use.

Ulassware and Media:- 4 great amount of glassware was inv-
olved. Every sample taken requires a sterile tube, two tubes of
plain agar, one tube of litmus lactese agar, and three sterile petri
dishes. 1n additicn extras were needed for correcting mistakes, chec-
king questionable counts, transfering cultures back to the University
laboratory for confirmatory tests, and allowing for contaminants.

The sampling tubes and petri dishes were all sterilized at the Univer-
ity lzboratory and packed in tin can containers, the sampling tubes
being plugged with sterile cotton and petri dishes being packed with
covers in place. These tin cans,of one cuart size and larger,were
closed with tin covers held in place with adhesive tape. Plain and
purple agar was poured into sterile tubes, stoppered with cotton,and
packed as the sterile tubes after cooling.

The 1936 survey involved the sampling of 134 sources. TFor this
survey the following quota of materials was teken to our field camps,

120 sterile sampling tubes

500 petri dishes
350 tubes of plain agar

£/
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500 sterile giypettes
175 tubes of purple lzctose agar
8C slents for culturing
in addition to these basic materials, the following were usged
in the technical work involved,
Red & blue soft wax pencils
Tabuleting pads
~lcohol lamp end platimum wires
Level, for leveling tebles irn pouring
Low power magnifying glass
2 common double boilers for liquifying agar
2 direction compasses
2- one-gallon thermos Jjugs
The WATERSHED MAP, enclosed in thies report and discussed under
the section describing the <hite Deer watershed, was developed 2nd
very essential for assisting the sampling parties. Thie map foll-
ows page
Considerable numbers of white pasteboard placards were cut for
use in placarding points along the stream, and thus assist the samp-
ling parties to orient themselves. Compasses and watches were
necessary for each sampling crew.

Because of the rugged nature of the country, infested with

snakes, medical aid kits were absolutely essentizl.
Sampling Procedure

The location and identification of such location of sampling
sites was a major problem on this survey. The WATERSHED MA} (scale
1" equal 2000') is indéspensible to locating in the fielé any sites
sampled on nrevious surveys, and likewise necessary for correctly
locating any newly discovered tributaries. All definite fixed obser-
vable features adjacent to the creek are located on the map.

Placarding Crews:- These features are placarded by separate
vlacarding crews who work in from the road, which runs parallel and

follows the same valley. reatures placarded are trails, camps, brid-
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ges, main tributarizs and springs. Tae placards are wnite paste-
board 15™ X 4", lsttered in pencil and posted by thumb tacks. They
are mounted facinzg downstream and on trees at tne Very edze of the
creek., Locating them to Iace an Cpen area naturally makes a wmore
congpicuous symbol to the sampling crews,

The placardins crew consists of two men, wno usually use a
car for traveling alonz tie road. Judiclcus selectilon of ovjects
to placard naturally reduces their work. In 1934 and 1835, each
mile point along the creek was placarded and kept tre sam:ling
crews oriented as well as providing a definite site to 1ift the
mile interval samples. These milepcints vere also located on the
WATFRSHED MAP.

Sampling Crews:= The sampling crews worked in groups of
taree, a party of three being on eacn side of the siream and at-
tempting to keep oprosite each other on thelr respective banks.
Impassably dense laurel and under brush alony the creek bottom
lands often made this impossible and Iorced tne groups up on 1o
higner ground Ior short distances. Each crew carried a WATFRSHED
MAP and nad discussed the previocus night all available information
on sites sampled in the previous surveys along that stretch of the
creek. Each crew carried a folding notebook to record information
pertaining to the sampled site. Tiis information covered the slze
of flow, apparently surface or subsurface, whether the dralnage
area was swWwampy or upland verritory, apparent sources of contamin-
ation, whether a source of watersupgply to camps, and information
referencing the site to permanent topographlcal features. Features
used for referencinz included camps, mountaln knebs, trails, rock
ledges, prominent individual trees, clumps of trees, and abrupt

bends, pools, and rapids of the main stream.
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'The notebooks from previous surveys were carried by these
crews and afforded assistance in finding sites previously samp-
led as well as helping us in 1836 to correlate the few uncorrela-
ted sites of the previous LwWo surveyse. Correlation was accomp-
lished by checking the descriptive notes of each site until all
doubt was satisfied of a satisfactory comparison.

in addition to the material mentioned previously, the time
of sampling a source was also included. This had a very useful
rurpose in assisting to check the distance between sampling sites.
To make it effective, each crew was instructed to enter in the
notes at a particular site,the definite amount of time used in
rest or lunch stops since the last entry. ‘‘he crews averaged
one-half to three-fourths of a mile per hour, and usually appro-
ximated the three-fourths.

Each sample collected was labeled according to a definite
system resuliing in a fraction for all tributary samples. All
main creek samples at mile intervals were labeled as l-mile,
c-mile, etc. The site information entry in the record book as
well as the sample test tube received this designation, and were
known thereafter by the designating fraction. The numerator
was the day of the survey referenced to the first day as one.

The denominator was the number of the site sampled on that part-
icular day and also signified which side of the stream the trib-
utary drained. The sites sampled consecutively on the right side
facing upstream were given a series of odd numbers, while the
sites on the left were given even numbers. 1hus, £/3 sample

was the second lifted on the right side of the stream on the sec-
ond day of the survey. Sample 3/2 was the first lifted from the
left side of the stream on the third day of the survey. Sites

missed and picked up later were given designations as 3/2i, etec.



B and C beinz used for a second and third sample which should be

collected between the 3/2 and 3/4 sites. This designation fur-

+
2
[47]

hed all information necessary in locating the sample and fac-
ilitated the analysis and incubation procedure by permitting the
use of this very simple label entirely throughout.

Examples of entries in the sampling crew note books
follow, as taken from the 1231 survey.

3/2 8:20 a. m. Small sluggish stream from alder
and hemlock swamp emerges from a loose rock shelf and flows 50
vards to White Deer Creek. QRuite large clearing on otner side
of the creek a few yards downstream.

3/4 8:40 a. m. Large cinnemon fern area around
spring which drains into creek by a stream about as large as
your two fists. Small beaver dam visible downstream which is

only about 18 inches high. Considerzble cutting of aspen 1

B

the area, the first observed since leaving Spruce Run road.

3/6 2:08 a. m. Smz1l stream from open area below
a 4 foot beaver dam on the main creek. Stream flows in a
confined channel. Beaver active on this small stream, which has
water black as coffee.. Tracing it up we found a small beaver
dam on this stream, stagnant water with no overflow.

3/8 :15 a. m. Oak Grove camr on oprositz side of
stream along the creek road. well defined stream from low ly-
ing area enter creek about 200 yards below a big beaver dam.

4 small beaver dam just downstream. No signs of beaver in this
stream itself.

3/10 9:25 a. m. A ouite large stream, appearance
of a mountain stream, flowing into White Deer Creek at right
angles. Several large white pine logs indicate recent logging

operations by foresters. Only old beaver cuttings in this area.

46
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A gallon thermos juz, burlap coversd and supported by shou-

(-

der straps on the back of an individual, was carried successively
by the three members of the sampling crew. Sterile tubes and
collected samples were kept tiere in at the temperature of the
stream. The jug carrier followed the other +two and was assisted
in every way to keep from falling as a spill would upset the tubes
suppoeted by a wire frame inside the Jjug.

Samples were collected from flowing tributaries by careful-

1y removing the cotton plug, collecting the sample and replacin

o
ddl
=

.

the plug without contamination to the plug or tube, and without in
any way disturbing the sampled source previous to 1lifting the sam-
ple. The tubes were immediately labeled by use of a colored wax

pencil, and the entry completed in the notebook.

!

~lgae were collected and carried in an identieal manner.

in all cases being taken after the sample for bacteriological
analysis.

The sampling crews were transported by car as nearly as
posaible to the initial starting point and were usually on the

Job by 7:00 a. m. A days sampling assignment covered from 2

to 5 miles and would be completed between noon and 2:00 p. m.

The placarding crew moved the cars to the nearest accessible
noint whers the sampling crews picked them up and proceeoded to

camp. A& lunch of sandwiches and fruit was supplied each member

going out in the morning and a hot meal was in readiness by the

camp cook as soon as all crews were in from their sampling assig-

noent.
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Analysis Technigue

All members oi the party were in the field during the
morning, and everyone needed a change cof Clothing upon returning
to camp. While changing clothing and eating dinner, the sterile
©lain and purple agar tubes were put in doubls boilers and warmed
over a slow fire., Thus, the agar could be liguified very quick-
1y when needed.

Petvri dishes were spread on a previcusly leveled flat top
table and the lijuified agar poured on top of the one ¢.c, sample
which nad teen placed there in by a sterile pipette tube, The
petri dish was rolled ver: gently at a slight angle to effect
thorough mixing, after which 1t wis permitted to set and solidifv.

Plain agar plates were wmade only of undiluted and of 9 to 1
dilution. Purple agar glates were waue only of undiluted sauwples,
Thus, each saumple collectea resulted in three plates rejuiring
incubation. The plates were transferred to the incubator as soon
as the agar had solidified. Plates completing incubation having
previously been removed. The sampgles collected in the morning
and up until 3 s.m. entered the incubator cetween Z and 4 o'clock
that afternoon. In the meantime they were stored in thermos
jugs at & Temperature similar to that of their source,

The capacity of the incubator limited the number of plates;
and thus, the number of samples tnat Could be Collected during
any two-day interval,

The samples completing incubation were read within an hour
after removal from the incubator. Colonies appearing with the
characteristic "blue metallic" aprearance, due to fermenting the
lactose in the purple lactose agar, were cultured on slants for

transferring to the Bucknell University vacteriological laboratory,
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dere, toe Confirmatery tests werse carried cut,
Counts on the glain agar were nmaae by ccunting both the

1 c.c, and tne C.1 c.Cc, indicatzd colonies and reporting the

o

verage ol the two after wultiplyins the one by 10, The result

2

Q

losely agproximates, but is not the "Total Count" of thne gtan-
aara nethods analysis. Due to tns availability of conlv one
incubator, these nlates were incubated at 37.5 degrees rather
than the 3C degrees tor the standard procedure., 5, Coli

counts were made Irow tie single plate containing 1 c.c., Counts
were tabulated in colored pencil by writing in large sized
tigures on the sample site description in the samplinz crew
notebooks. 40-3 would indicate a glain agar count of 40 and

a coniirmed B.Coli Ccount of 2. B. Colil counts were rz=corded
from the purcle azar Counis ana crossed off if not confirmed,
Hdaving these results tabulated in ths field books wade them
avallable tc the sam.ling crews on the follewing yvears and con=-
sequently czlled their attention to rolluted sources at the tire

tney sampled them,

Confirmatory Tests
Cultures frow positive presurptive tests were made on
Russells double sugar lead acetate medium to serve as partial
confirmation. Positive conirols were set up in the form of
known laboratory cultures of Fscherichia Coli and Aerobacter
Aerozenesg in the sams medium. Vhnen the cultures were found to
be identical with the laboratory strain for F, Coli, it was

Sonsidered to be evidence ror declarinz the rocanism E, Coli,

Survey Results of 1831, 1234, and 1938

The results of each survey follows izmediately.
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DISCUSSION OF BACTERIOLOGICAL RESULTS

In analyzing the factors contributing to pollution on this
watershed, we must appreciate the area was passing through a per-
iod of transition from 1931 to 1936. Transition from a wilder-

ness country with poor roads and inhabitants only during the hunt

ing season to a year around occupied area with a vastly increased
mumber of visitors. Thus, we can consider this study as repres-
enting a decreasing effect of wild 1life and an increasing effect
of civilization. During these five years beaver were entirely
removed, game and fish decreased in abundance because of the in-
tensive hunting and fishing during the depression years, and city
dwellers occupied all available camps to eliminate paying rent.
Added to this is the effect of two civilian conservation corps
camps directing 400 irresponsible boys in road work and forest

maintenance.
Correlation of Samples from Each Survey

The first step in the analysis of the collected data is
correlating the samples from each survey for one particular sam-
pling site. Such correlation was accomplished by refering to
the records in the sampling crew notebooks. The sampling sites
are numbered consecutively upstream,and individual survey samples
are assigned to the correct site. This survey correlation was
carried out by painstaking comparison of the notebook descript-
ions, and checked in the survey of 1936. The value of any result-
ing conclusions is dependent upon correctly comparing the bacter-

ial counts of the same tributary in the three different years.
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Classification of Sampling Sites

The analysis is carried out by classifying the sampling
sites according to the following described groups. Allotment
to a group is based upon apparent surrounding physical condit-
ions as recorded in the sampling crews notebook. This classif-
ication and correlation is made on the same set of tabulated
form sheets. The classification symbol is recorded in the cla-
ssification column of the composite summary to indicate the fac-
tors affecting the site and thus its grouping. 1t will be noted
that some sites are classified into two or more groups. However,
this is not common.

The groups and their description is as follows,

B%AgER - DVefinite presence in the sampled source in 1931.
h Many samples taken from flow below the dams. No effect
of these animals in the last two surveys as they were all

removed in 1931 and 123Z.

D%E? - Definite presence in the watercourse due to salt licks,
d

runways, and deer droppings.
R?A?S - Roads adjacent to the sampling site or on the area a

short distance upstream. Increased in number greatly due
to C. C. C. activities as 0ld as well as new roads were
being worked.
C%M?S - Camps near the spring or close to flowing stream. Small
¢ number so classified because of definite restrictions imp-

osed upon the location of camps. (See camp inspection)
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MARSHY STREAMS AND SPRINGS - Terrain features swampy and marshy.
(u. &) Springs in marshy areas included.
CLEAR STREAMS =---=-=-==r==e=- Free flowing, clear, and free from
vegetation. Most sources fell into
this classification or that of the
marshy terrain., Standards were inter-
preted very rigidly tor this classific-
ation. Many streams falling on the
border between C,S, and M,S. were put
in the M.S. classitrication.
SPRINGS====-======eem——ceee—— Definite clear springs, usually with
(s.) sandy bottoms and free from vegetation
exCept algal growths. ilany springs

showing marshy surroundings were shif-

ted to the M,S. classitication.

CORRELATION AND CLASSIFICATION SUMMARY

The sampling sites are classified and bacterial counts
correlated on the following classification summary sheets.

To aid in analyzing the data, samrling sites are located
on the WATERSHED MAP. Fach site is numbered and carries a key
indicating ir which years samples were collected. To further aid
the analysis, the "Total" and B.Coli counts are graphically plot-
ted and hereafter referred to as the SURVEY RESULTS PLOTTING.
Additional information on this plotting is the stream bed grad-
ient and the estimated distribution of beaver in the 1931 survey.
The MAP and the PLOTTING are both detachable and can be removed

for studying together,
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Effect of Temperature and Rainfall

Daily temperature varied from 55 to 85 degrees Fahrenheit
through out the periods of these surveys. Such temperatures are
typical of June weather conditions in this area.

The steep stream bed gradient makes an estimated rate of
flow of 3/4 mile per hour very conservative. Using this rate,
the"time of concentration” for the area above the water dam is
24 hours. As sampling was carried out during the forenoon of
a day, rainfall for a 24 hour period previous to 8:00 a. m. of
that day is correlated with that days sampling results. This is
clearly shown on the SURVEY RESULTS PLOTTING. Rainfall for a
period of 24 hours terminating at 8 a. m. is plotted in red ink
over the bacterial counts for samples collected from 7 a. m. thr-
ough the forenoon of a day.

Heavy rainfall had a very definite effect resulting in
high counts. No effort has been made to compare the effect on
counts of rainfall terminating a dry spell as compared with rain-
fall in the middle of a rainy period.

The Weather Bureau Station at Williamsport, Pa., within
20 miles of 211l parts of the watershed furnished the following

records for the periods of the three surveys.



WEATHER BUREAU STATION, WILLIAMSPORT, Pa.

Year Month Date Temperature Rainfall
Max Min inches
1931 June %) 65 47 0
10 70 57 0.02
11 77 54 o 1 st day
12 85 58 o) 2nd day
13 84 55 0 3ra
14 81 62 0 4th "
15 75 66 0 S5th *©
16 75 61 0.43 éth "
17 82 52 0.54 7th ¢
1934 June 11 85 60 0.29
12 78 53 0
13 70 54 0.14 lst "
14 84 54 o) 2nd "
15 87 80 0 3ra *®
16 89 56 0 4th "
17 88 55 0 5th ®
18 8L 63 0 6th "
19 82 60 2.02 7th ¢
20 85 55 0.02 8th v
1936 June 8 76 64 0.20
2] 85 63 0.01
10 80 62 .00 lst "
11 84 64 0.02 end ¢
12 78 63 0.39 3rd "
13 75 59 0 4th "

&é



WEATHER BUREAU STATION, WILLIAMSPORT, Pa.

Year lionth bate Temperature Rainfall
Max Min
1936 June 14 75 60 0.44 5th day
15 83 55 0.00 6th "
16 77 57 0.00 7th "

Temperatures - Max and Min for 24 hours ending 5:30 P. M.
Rainfall - For 24 hours ending 8:00 A. M.

67
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Racterial Results from Classified Sites

The bacterial counts for the classified gsites are analyzed
to determine any definite indications of a relative degree of pur-
ity of the source.

We must note the.average counts for the watershed vary with
the different surveys. 1936 had the highest total count average,
266 for the 131 samples collected. This high count is due to
heavier rainfall previous and during the survey period. 256 com-
pares very high with 120 for 1231,znd 84 for 1934.

The average B. Coli count is 0.95 in 1936, 1.30 in 1934,
and 2.07 in 1931. wWith beaver in the area in 1931, we have def-
inite reasons why the B. Coli count should be appreciable. In
1934 the C. C. C. camp boys were more actively engaged in greater
numbers on grubbing and new road work.

The conclusion of the highest total count and lowest B.
Coli count in 1936 seems to be that rainfall does increase the
total counts, and thus makes a very disturbing factor in compar-
ing the classified site results.

Another conclusion from the low B. Coli count in 1936,
is that the higher percentage of spring and grounwater flow of
that year produced a purer water. (See discussion of stream gag-
ing results).

A compensating fact exists to improve the reliability of
comparing classified site results in spite of the disturbing fac-
tor of rainfall. Each survey, by chance, had a quite similar
cycle of weather conditions. The fore part of the survey up to
McCalls Dam had small rainfall interference, while the area above

was subject to heavy rains.
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Spring Waters

23, 35, and 38 sites were classified thus in the three
surveys. Only included definite clear cut springs without marsh
drainage. Most of the sources of watersupply for camps are in
this classification. Total counts were lowest in this grouping
with values of 76.4, 75.0, and 95.0. The B. Coli counts were
2.95, 1.42, and 0.5C. The 0.50 average B. Coli count establi-
shes this classification as upholding the general opinion that
"spring waters are the purest" for the survey of 1936. The aver-
age 1s rather high for 1931 and 1236 because 9 out of 23 samples
and 6 out of 38 in the respective years,showing positive results,
were of individually high count. Thus, we see that while a spr-
ing is most probably the safest source, it may very definitely

not be so.
Clear Streams

43 tributaries were thus classified in each survey, incl-
uding all the larger and freely flowing streams. Total counts
were 84.6, 71.8, and 133. B. Coli counts were 0.86, 1.63, and
0.75. The conclusion is justified that these streams compared

with the springs in the purity of the water.
Marshy Springs and Streams

Springs draining marshy ground or subjected to surface
drainage were included in this classification along with sluggish
streams draining swamps. The total counts were 150, 102, and
440, B. Coli counts were 3.31, 1.00, and 1.20.

1t is evident the total count is relatively much higher
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than the B. Coli count. Sueh results would be expected of waters
retarded on the surface of the ground, in contasct with saprophytic
bacteria, and exposed to high temperatures favoring biological
action.

The conclusion is inevitable, that such waters are impure
when compared to springs or the freely flowing streams. FHowever,
the B, Coli counts are not exceptionally high except in 1931,
which was probably due to beaver. 41, 35, and 48 samples were
taken from these sites on the respective surveys, representing

40 % of the samples lifted on the watershed.
Effect of Camps

The small nunber of samples thus classified were 4, 7, and
7. This is too small a2 number to justify generalizing from the
results. Such generalization from these results would lead to
the conclusion that camps are beneficial for the sanitary qguality
of the watershed, and be contrary to known facts. The fact rew-
ains that a camp is & continual threat to develope sporadically

into a serious source of contamination. (See camp inspection)
Effect of Roads

22, 25, and 22 sites were in this classification. Total
counts were 90, 140, and 440, with B. Coli counts of 0.54, 2.76,
and 1,75. The results indicate a definite correlation between
roads and high bacterial counts. This is emphatically apprec-
iated when we understand that 1931 was a period of limited road
facilities; 1934, a period of extensive road construction by the
C. C.C.5 and 1936, a period of maintaining these roads and accom-
odating a greatly increased number of visitors. ‘Ihe conclusion

is justified that roads decrease the purity of water from a water-
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shed. Such a conclusion is probably most evident on this water-
ched, vhere & boulder strewn, snake infested, scrub ocak covered,

rough terrain wes very effective in keeping out all but the most

srcdent of sportsmen.
Effect of Deer

my., .
This claged

'ﬁ

icatior ie hased uvpon sgelecting sites where
deer are knovm to frecquent. The number of such sites, &,5 , and
€ is too smell & nunber for confidence in the resulte. These
recsults do tend to prove thal deer inerease total and B. Coli
counts.

A better idea of thelr effect can be obtained from the
results of the 1221 sample collected at sampling site Fo. &7,
and decignated 2/1 of that survey. Such site was & spring with
an over hanging stump serving as a salt lick. The ground around

the epring represented a "barnyerd conditicn', Bacterial count

( +
"

vere £,000, and¢ 10C plus. The deer lick was removed by the guil

1

ty persons upon conplaint.

Another cause of objection to the presence of deer ves
cpperent in the survey of 1936. The ceep snow ¢nd excepticrally
low temperatures during the 1925-236 winter wes known to have
reduced the deer herds. The White Deer Veter Company rencved
4¢ dead deer from the tributary areas in the early Spring of 19Z€.
During the survey veriod, the sampling crews detected &€ putrefying

C

w

ircas

wn

ce

L16)]

close to the streans. Such decd Ceer are & Ceflinite
cortarinating influence znd certainly offend the senses of the user
of the water ever though possible disezce can not be traced direct-

1y to them.



BACTERIAL TESULTS OF MID-STFEAL SANTLES

Examinetion of the results of the 1931 survey suggested

collecting ore mile samples lifted from the freely flowing water
2t the center of Vhite Deer Creek. If such serples had been

Such semples were collected on the surveys of 1€34 and
1¢36. (See sampling procedure)

Resulte of these one mile samples are presented in tabul-
ar ané¢ grarhicel form.

Conclusions from the 1934 results, are that C. C. C. wor-
kers ir the area around Mile Rurn did increase the count of seo
vles downstream. Such incressed count was undoubtedly cue to
loosening the biologicelly active humus layer in road and forest
grutbing work, as well as direct contamination from the large
body of workmen.

The 1936 results emphasize the effect of rain previcus tc
serpling. ln gereral, the effect was to multiply the total
court by 10. Counts were still ¢ to 2 times normal zfter £4

hovurs had elarsed following the end of the rain.

3

The 1936 total count average at mile mid-strecm samplec

L'

wae 211 as against 60 for 1224. The concentration of bacterie

. This is in spite of the fact

!»..J

being in the ratio of & to
that the spring sources were contributing more water of low
bacterial court. Rain producing surface waeh is the largest
girgle fuctor affecting bacterial results. The B. Cell count

wee not greatly affected.

93
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To aid in studying the self-purification of the stream

py

and the effect of treatment, the following surmary from the
surveys of 1934 znd 1936 wes developed. Such summary shows only

total count resulte as B. Colili counts were too

£}

mall to study
reduction effecte.

TOTAL COUNT SUNNAEY

1934 1936
Everage of tributaries ize 66
Average of mile samples 60 311
Spiliway of dam 0 ee
Intake to chlorination house 140 320
at end of sedimentation channel.
Test station - chlorinated | 10 8

Purification of the Mzin Stream

The tributary average was 122 in 1234 with & mein stream
average of ©0. Such & relation indicating the ability of the
stream to purify itself by mechanical agitation effects, aseration,
and sunlight germicidal action, under clear weather conditiones.

In the more rainy 1936 survey, the tributary average wes
£6€ and the mein stream average 311. An increas due to the decr-

cased sunlight effect and increased surface wash.

Effect of Sedimentation Treatment

The sedimentation chanrel was effective in providing &
settling period for the water. However, bacterial courts at the

intake to the chlorination house showed much higher counts in
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1934 and 19236 than the water flowing over the spillwsy. The
sedimentation channel contained about one-sixth of a days demand.
As we collected & sample about 7:00 a. m., we probably secured
water which had been stored throughout the night period of low
draft. The channel is shallow with a maximum derth of 3 feet
and built through marshy ground. Surrounding conditions Jjustify
the suspicion arouseéd by the bacterial results, that the channel
actually increases the bacterial count.

The 1931 results showed the channel as functioning to red-

uce the bacterizl results.

Effect of Chlorination

All bacterial samples collected at the test station show-
ed greatly reduced counts. B. Coli were absent and the total
courts were 26, 10, and 8. These would be furthur reduced by

the "chlorine residual"” maintained in the operatior procedure.
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Sanitary Significance of Beaver in White Deer Creek

Beaver life always appeals to the average person. In the
field of commerce it has made a lasting impression upon the
history of America, Beaver skins provided the basis of bargain-
ing tor the purchase of Manhattan Island from the Indians by
the original Dutch settlers, This, the most valuable present
day property in the world was evaluated in terms of the skin
of this humble animal., The romantic tales of trappers pushing back
the frontier throughout the United States and Canada, as far
north as the Hudson Bay, have provided basic plots for novels
and moving pictures,

Coupled with this actual part in history are the myths
cr legends of the unusual characteristics of beaver, Its in-
dustrious application to the pursuance of its normal life has
earned for it a standard of measureient oi industriocusness
as manifested by the popular term "working like a beaver,"

The idea of clan or family life in a mutually constructed
house and living on a mutually gathered food supply appeals

to the public's fancy. The popular conception of beaver mating
is as a monagamist for 1life. The beaver is supposed to warn
assoclates of approachirg danger by slapping ite paddle like
tail., Additional concepticons of the use of its tall are for
troweling clay in the dams and even to serve as a barge for
transporting such clay over water to the dam site. The noted
success of the beaver as a dam builder has been played up to

the public by the designation of "dam engineer." Not only



is the beaver an engineer in dam building but also in falling
trees. We hear of ite ability to fall a tree in the exact
direction of its choice.

The following summary of beaver life attempts to set forth
the facts of value to our apgralsal of the erfect of beaver

life on the sanitary Qquality of a water supply.

Life Characteristics

Beaver are commonly brown, and rarely black, furred ani-
rals of the family of rodents, or gnawers, Being the larger
brother ocf the common muskrat, Definite characteristics are
the flat scaley tail, large webbed hind feet, and large chisel
s:haped front teeth or incisors. The usual size of adults is
30 to 45 inches long, including a 12 to 15 inch tail, and
weighing from 30 to 7C pounds. The young are born in litters
of 2 to 5 during May and June, being fully furred, and develop
very fast, attaining independence of existence in 3 to 6 weeks.
Yearling beavers are practically full size and probably breed.
The 1ife span is logically dependent upon natural enemies and
whether protected from trapping by law. Observations in pro=—
tected areas indicate 10 to 15 years as the life cycle,

The most important factor of beaver life affecting streams
is the building of stick and mud dams, Such dams vary in
height from one to eight feet, usually being from two to four.
The length may be several hundred feet., Usually the dam is
constructed at a wide shallow crossing rather than a confined
and free flowirng site., The area flooded upstream varies from

a fraction to several acres. Usually it includes a considerable

70/
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BEAVER DAM AND POND

Note the dam on the letft, and the drowned trees
fringirg the pond. Photograph taken near McCall's
Dam and is representative of beaver ponds in the area

as occuring in 1831,
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number of standing trees which are drowned, Causing a gerious
objection to the presence of beaver. The dams are constructed
adjacent to one another, backing water up to the upstream one
or even flcoding it out entirely., The construction is of green
boughs, seasoned sticks, or water gocaked sticks from the stream
bottom, and varying up to six irches in diameter and five feet
in length. These are laid in random directions and packed with
mud, roots and plant stalks. The dam zigzags up or down the
gtream to include growing trees and bushes, As the water backs
up behind it larger diameter poles may be cut and floated into
position. The cross-section is widened as it rises nigher,
The job of building is never ended, and really merges into a
continuous maintenance job. Fvery night addltions are made
to reduce seepage aqd close developing streamlets, These dams
are very resistant to ercsion. In flood times they are topped
by a rieing torrent, but erode very slightly. The matted mass
of sticks and consolidated mud offers great resistance to the
efforts of man or nature. The experience of the Penna. Der't
of Forests and Waters was that opening such dame Was a laborious
and expensive procedure. Being accomplished by doggedly dig-
ging and cutting out the mat of sticks. Explosives could not
be used as White Deer Creek was a stocked trout stream.

The usual beaver lodge is constructed similarly tc the
common muskrat house. It is up of dome shaped construction
from a deep section of the flooded area., It has a diameter

of 10 to 20 feet, and is constructed of sticks and mud, and

carrled well above the usual water level to provide livine

V% d
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Remairs of beaver came near Straub's Dam (1E£34)

0ld beaver dam in forezround with the formerly

flooded area extending up stream. Frying Pan Run (1354)
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Remairs of old beaver dam near Tunnis Branch (1934)

Ola Beaver Flow, Sand Spring Run (1934)
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quarters above this water level. Entrance is below the water
surface to provide protection trom preying animals. Obser-
vation indicates there are usually wmore than one entrance.
When sound stream banks are avallable, bank lodges are very
comron. Entrance is through a sub-surtace opening tc a pas-
sage running above the watzsr level for 30 or 40 feet to the
lodge proper. These living Quarters, being a honey combed
area, otten cave during a wet spring arnd thus are detected
from the stream bank above., A single beaver lodge accomo-
dates from two to firteen beaver., While it seems usual for
the young beaver to move out upon mating, several observa-
tions have reported three generations living in a sirgle house,
Beaver cut down select types of trees by a character-
istic radial gnawing. Large chips are removed until the tree
remains joined by the two cones, one of the trunk and the
other ot the stump, merging at a small section. The cut is
made within two feet of the ground. Trees up to one foot in
dlemeter have been felled. The preferred tree is aspen or
poplar. Warren (p.18) shows the distributicn of beaver and
aspen trees in the U.S.,, attempting to show that beaver life
depends upon aspen, It seems QJuesticnable that such a de-
pendent relation exists., Certain it is, that beaver cut
birch, hemlock, ash, buttonwood and poplar. Reporte of cut-
ting spruce and pine are rare. The main trunk and limbs are
cut in lengths up to five feet. These are rolled, dragged,
and floated into place at the dam or lodge., The chips, twigs,

and leaves may be used in the building process. Either left

in place or used in the structure, they add to the decaying
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vegetable matter of thre area.

Sumrary of Opinicn as to thie Value of Beaver

In summarizing the investigation of beaver in the Adir-
ondacks, Mr., Charles E, Johnson weighs the advantages of wild
life conservation and financial returns from beaver pelts
against the loss of timber by flooding. His conclusicns are
expressed as focllows, "Taking a broad view ot the Qquestion,
theretore, based in net returns that have been derived both
in our own state and elsewhere, and on the inherent possivil-
ities of beaver culture, it would seem that only the careless
or prejudiced thinker is likely to Ccontend that the intro-
duction of beaver into the Adirondacks was an economic mis-
take."

Mr. Ivan E, Houk describing the Colorado practice in the
Scientific American writes, "A plan has already been developed
and put irnto practice in Cclcrado, whereby beaversg are taken
from one section of the state where they are plentiful, and
transplanted as 1t were, to the other sections where their
services are more essential. The animals are trapped in huge
wire nets placed on the dam. The plan tcllowed is to save
the teaver storage until late in the summer, when water is
scarce and Crops are badly in need of moisture, then to cut
the dams and allow the water to drain into the irrigation
ditches. With 24 hours the beavers have the dam repaired so

that they are azain storing water tor another emergency. Thus
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the beaver storage can be utilized several times in one
season if necessary."

Mr. Frnest D. Leet in precenting an argument agalnst
protecting beaver in New York State writes, "For a quarter
of a century beavers had not been seen along the St. Law-
rence until their presence was revealed last Spring (1923)
by a number of fallen trees that had been gnawed through at
tne base., Whereas they are still protected by game laws on
the New York side of the river, the owners cf prcperty on the
Canadian side have engaged an experienced trapper for the
season, with headquarters on Dillingham's Island, near
Brockville, Ontario. Owners of islands in Canadian and
United States waters have been given permisgsion by the Dom-
inion government to exterminate them on the Canadian side
of the boundary."

Mr. J.C.Sayler regorts as 1ollows on the beaver-trout
investigation in Michigan, "The beaver shquld not be permit-
ted to contirue occupying our trout streams without control.
Unless a sound beaver-trout management program is adopted and
carried out, a choice will need tc be made between beaver and
trout. Finally it may be pointed out that the urgency of the
need for veaver trout management is evident irom our estimate
that 25% of the mileage of Michigan trout streams beccmes the

bottom ot a veaver pond every ten years."



To attempt a summary of opinions in beaver culture is
difricult. It seems trhere are advantages and disadvantages.
The answer to the problem apparently is a control of the
beaver numbers to attain a maximur advantage and a minimum
of the undesirable effects. Beaver will develop into a
gerious nuisance in a watershed in about ten years of the
time of original stocking. We may deduce that an open
geagon would be required at least once every ten years.

The effect of beaver on the sanitary Guslity cf water

nas ot been discussed in any previous known investigation,

Propogation Period of Beaver in White Deer Creek

Beaver were native to Pennsylvania and undoubtedly were
trapped by tne Indlans who frequented tne Susjuehanna Valley
before the white man., The Indians living a migratory ex-
istence were nct as destructive to beaver culture as the
white man who followed a more settled 1life and concentrated
his activities in a more restricted area. Trappers preceded
the lumber camps and tanneries up the tributarles of the
Susquehanna River. Tne few beaver escaping these outrost
trappers in the early part of the 139th century fell prey to
the trapuing activities of the lumber camp inhabitants who
swept over this area from the close of the Civil VWar until
the close of the century. The destroying of natures beaver
supply was even more complete than the wanton destructicn

of virgin timber,

/10



By 1900 it is doubtful if any beaver life existed on
the White Deer watershed. Individual mountaln woodsmen
argue they were always present but kept to small numbers
by continual trapping. If present at all they were cer-
tainly scattered and in emall numbers until 1915. ¥ith
the active orzanization of the forestry department and

the resulting "conservation consciousness," emphasls was

laid on protecting and culturing wild life., Such protection

was necegsitated by the automobile making possible more
concentrated forestry hunting and fishing by greater num-
bers of urban dwellers.

Beaver were stocked on the area bv the state between
1915 and 18233. The exact date is not known., In 1923,
fishermen reported beaer dams along the creck, Certain
1t seems, 1s the fact that protection by the law permit-
ted the beaver to develop. Such protection covering
beaver and beaver dams and houses was provided by the
legislature in 1912, providing §100 fine and/or 80 days
in jail for killing =z beaver of damaging a beaver lodge

or dam,

4



Distribution of Beaver

Beaver were concentrated on the uprer head waters of

the creek, from the oil pipe line crossing to Hall's Branch,

The greatest concentration was in the vicinity of Frederick's

Gap. Another concentration over a wider area was in the
vicinity of Frying Pan Run. Two beaver dams and cutting
were evident at Kettle Hole Run on the lower part of the
main stream. Three dams with consliderable cutting were
found on Sand Spring Run. These facts are set forth by
the beaver distribution graph on the SURVEY RESULTS PLOT-
TING.

Sanitary Survey Results of 13931

The average for the 111 samples lifted in 1931 gave
a total count of 130 as compared with 89 and 356 in the
other two years. The Coli average count was 2.07 as
compared with 1,30 and 0.35. He-e we have definite in-
dication of greater pollution for the entire watershed
while the beaver were present in 18931, The 23 samples
definitely classified as coming from beaver freguented
sarmpling sites gave a total count average of 297, a Coli
count average of 7.50., Tnese are in the ratio of Zé and
3% tc the average for the whole watershed. The conclusion
1s justified that beaver greatly increase the counts with
the greatest effect on the Coli count. This fact is most

readily emphasized by examination of the SURVEY RESULTS
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PLOTTING, following in the vertical to Compare individual
site results for the three years, and projecting up to the
beaver graph to determine whether beaver were in the
vicinity.

An additional observed undesirable effect was that of

increasing the organic matter content of water stored by

the dams., Many stagnant pools appeared as "coffee" colored

due to the tannic acid content. PH measurements showed
acidity as great as 6.6. The water does not freely over-
flow the dam but seeps through near the bottom. Thus,
scum and floating debris collect in Considerable Qquantity
and decomposing adds to the putrifying load of the stream.
Unfortunately, lack ot eQuipment prevented the running of

dissolved oxygen or B.0O.D. tests.

Action of the State in Removing Beaver
Acting on the complaint of the White Deer Water

Company following the survey of 1331, the State Game Com=-
migsion suggested the removal of some beaver to protected
game reserved and the declaring of an open season on the
beaver tor controlling their numbers. The Penna. Dep't

of Forests and Waters removed 65 beaver alive by trapping
in the Summer of 1931. These 65 beaver were trapped with-

out serious injury to a single one and transported to

game reserves., Many dams were opened and the flooded areas

drained.
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Trsps employed in tragpine teaver alive. Steel
and aluminum frames with wire :.esh., "Sets" were made

on the damaea,.



7/3

Oper. season wWags declared on beaver in February and

March of 1935, Trapping teing pernitted throcuzhout the

0

state except on game reserves. The dlestrict foresters
estiviated an additional 85 beaver were remcved irom the
White Deer Vatersned, completing thelr extermiration from
the area. Trappers realized 15 to 3C dollars per beaver

relt.

Statistics of Beaver Distributieon

Our sampling Ccrews estimated there were 125 beaver
dams in tne watershed., Thls estinate was made from a
dailly summarization of dam remains observed, On thiec area
it would appear the ratio o1 beaver to dams was 1 to 1.

The beaver intensity for the whole area averaged about
three per sjuare mile. In the area above the oil pipe
line croesing thne average was about 10 per square mile,
wnile considering the arca north of Black Gap the intensity
was 30 per s3uare uile,

The SURVFY RESULTS PLOTTING shoWs the distribution
oI beaver per nile alcng the creek. The maximum intensity
was 40 per mile in the vicinity of Frying Pan Run.

Estimating the intensity cf beaver per unit of discharge
glves 3 for tune whole area., However, considering the con=-
centrated beaver population west of McCall's Dam giveg a

ratio of 80 beaver per unit of discharge.



The aprarent effect of bteaver on the bacterial counts
wag & 850 p-r cent increase in total count, and a %50 per
¢cent increase in Coli count.

The price o1 beaver pelts averared between 15 and 30
dollars, with an average of 20 dollars. Thus, the private
traprers realized an aggregate total of $1800 for the

beaver trapped from White Deer Creek in 18323,
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{HITE SHED.

The Spring fed cool waters of White Deer Creek
offer an optimum habitat for many kinds of algal growths.
The kinds and varieties are unlimited and the examination
of a collected sample offers a real thrill because of the
customary presence of an entirely new and picturesque

gemus or modification.

Millmont Spring

June, 1936.



CONTROL OF ALGAE IN THE RESERVOIR

Algae have never caused anyv odor or taste condi-
tions for the water company. However, algae growths are
often very much in evidence in the reservoir. At such
times, an application of copper sulphate by the caretaker
has always proved effective in checking and eliminating
such growths.

EXAMINATION AND IDENTIFICATION OF COLLECTED SAMPLES

Samples were collected from all springs and
flowing streams, showing an appreciable growth of algae,
along with the samples for bacteriological analysis.
Samples were taken in 1 inch tubes, corked and labeled
with the same designating label as the bacteriological
sample to identify the source. Collected samples were
carried to camp in a thermos Jug and identification made
as soon as practical.

Identification was made under 50 to 100 magni-
fication by use of a microscope set up at our camp. Identi-
fication was made by comparison with colored plates in
Fresh Water Algae of the United States by Wolle, and Fresh
Water Biology by Ward and Whipple.

RESULTS OF ALGAE IDENTIFICATION
In the 1931 survey, samples were taken and not
identified as to source. The following algae, identified

as to gemus only, were detected throughout the water shed.
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Algae samples from 1931:
Ulothrix
Spirogyra
Chain Desmids
Drerernsldia
Zygnemia
Palmella
Chara

Cylondrocarpa

The result of the 1224 and 1936 surveys follow, identi-
fied as to gems only, correlated with the sampling station mumber

at the correct site on the water shed map.

ALGAE FROM WHITE DEER WATER SHED IN 1934 AND 1936.

Sampling site 1934 1236
number Sample Algae Sample Algae
6 1/3 Chroolepus
Main Creek
(1 mile point) 1 mile Confervas
Chain Desmids
Spirogyra
34 1/16 Spirogyra
35 1/37 Conferva
Spirogyra
41 2/11 Palmells
42 2/16 : 2/1
& Spirogyra 6 Conferva
Conferve Chain Desmids
Ulothrix
46 2/12 8&pirogyra 2/14 Conferva

Spirogyra
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ALGAE FROM WHITE DEER WATER SHED IN 1924 AND 1936 CONTINUED

Sampling site 1934 1936
rumber Sample Algze cample Algae
47 2/14 Spirogyra
Chain Desmids
Ulothrix
52 2/6 B Diatoms
Zygnema
Falmells
53 2/6 A Ulothrix
54 2/6 Ulothrix
Conferva
60 2/1 A Spirogyra
Prapernaldia
62 2/2 A Chain Desmids
Conferva
el 3/4 A Palmella
83 a3/2 Falmella
Chain Desmids
103 5/14 A Drapernaldia
110 5/20 Spirogyra
Chain Desmids
111 5/1¢ Spirogyra
113 s/22 Stigleoclonium
Conferva
Zygnemia
130 6/19 Spirogyra
132 6/17 Closterium
Giant Desmids
146 H 6/2 Chaetophora
14¢ T 6/4 Chain Desmids

" Conferva



. ALGAE FROM WHITE DEER WATER SHED IN 1934 AND 1936 CONTINUED

Sampling site 1934 1936
number Sample Algae Sample Algae
151 T 6/2 Palmella T 6/¢2 Spirogyra
Conferva Conferva
152 T 6/2 Spirogyra T 6/4 Chain Desmids
Conferva Conferva

DISCUSSION OF RESULTS

Spirogyrs and Conferva, both in many different forms, were
widely distributed throughout the water shed. Palmella, Ulothrix and
Chain Desmids were likewise very common. These are common algae and
occur very frequently in the waters of Pennsylvania.

Fortunately, none of the algae detected cause seriocus odor
and taste in water surplies. The only possible danger is a too lux-
urious growth resulting in a choking action to water works appurten-
ances. This danger is of no consenuence on the water shed.

Unfortunately the luxuriant growths did not occur at the
same sites on the two different surveys. We note that only 4 sites
were sampled on both surveys. These results suggest but are too
limited to estahlich the faet, that the same predominating growths of
algae remain from one year to the next at any one site.

Likewise, do the results suggest that adjacent springs are

likely to have the same predominating algal growths.
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The springs in open glades, exposed to direct sun-
light produced the most prolific growths.

In conclusion T might state that this feature of
the survey provided the writer with more enjoyment, than facts

to establish any definite laws.
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