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GENERAL 

This report is one of a series of technical reports analyzing the basic 
characteristics of Chester County . The data is useful as factual informa
tion in itself; and as a partial basis for the preparation of both the County 
Comprehensive Plan and the local municipal plans . 
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A Prayer for Pennsylvania 
This "countrie greene," our heritage, 
O f field and stream and wood, 
That Penn and his s taunch followers 
Once found so "wondrous goode ;" 
A trust it is . ours to preserve, 
This wooded parad ise , 
So t h a t our chi ldren , too, may know 
Tall t rees and open skies. 

\Vhere roads and houses once were seen 
Towns have to cities grown ; 
O n factories the chimneys show 
How far the smoke is b lown. 
T he green hills bui ld up, one by one, 
Ever with urgen t s tress, 
While men forget tha t only God 
C an build a wilderness. 

Lord of each hill and valley stream, 
Master of stone and wood, 
Preserve this lovely land from men, 
Help us to kee p it "goode." 

B E RENICE BA L L. 

The ge ntly rolling countryside a1id valleys of Chester County make it one of the most attra.ctfoe in the eastern Unit) 
State.~ . It has inspired artis t s i1i both verse and brush as in the ·view of " Summer Along the Brandywine" by West Ches 
painter Barcla y Rubicam he re reproduced by courtesy of Mrs . ; t lea:is /. duP ont. 

In such a county care f ul attention to planning de ·ve lopment i1I relatfo11 t o the lands, geology and soils is of particu1 
importa.rice . 
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Here is a major technical background report on the Natural Environment 
in terms of landforms, soils, geology, and climate that has shaped Chester 
County. 

Chester County's development in the past has influenced and will con
tinue to be sculptured by its landforms and the underlying rocks and soils. 

The beauty, order, prospe rity, e conomy, and g e ne ral w e lfare of our 
County will d e pend in a major way upon using the land in accordance with 
the way Nature inte nded, for both rural and urban purposes. 

Much of the natural beauty of Che ster County has re sulte d from observ
ance of this principle; but there have also been substantial departures in 
such a way a s the severe erosion which ha s removed over 7 6% of the top
soil from over 2 0% of our land and 5 0% from over half the County. 

Through the e fforts of suc h organiz ations as the Brandywine Valle y 
Association, the Che ste r County Soil Conse rvation Distric t and others, 
there have been great gains in the bette r rural use of soil and water, so 
that in a few years a gradual correction of the past misuses and abuse s of 
land, water, and soils has begun to take place . 

Now we face the continuing problem of adapting the great wave of 
urba n growth in a ccordance with basic n atural conditions. 

It i s our hope and strong be lie f that in Che ster County we can have a 
me rge r of the best - not the worst fea tures of urban and rura l life . 

Yours re spe ctfully, 

~ 
Ellis Ste rn, Sr. 
Act ing Cha irma n 
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Introduction 

The Purpose of this Report is to 
Help Adjust Development to the 
Natural Environment. 

In a major way the nattu·al environment 
sets the limits of man's activities and his 
use of land. Large portions of the earth's 
land are too steep, too dry, too high, too 
hot, too cold, to support a vigorous agTi
culture and a high order of civilization. 
Chester County is within a relatively small 
area where conditions of temperattu'e and 
humidity are highly favorable, but the area 
is not without problems. In order to realize 
the area potentialities, man must work in 
harmony with the natural environment to a 
greater extent than in the past. 

Houses on flood plains, loss of over 75% 
of the topsoil from 20% of the County, de
struction of valuable trees; new homes with
out adequate gTow1d water supplies or in
adequate soil ability to absorb septic tank 
effluent; pollution of surface and ground 
water; loss of valuable minerals by urban 
encroachment; misorientation of homes and 
commwtities to \vind, sunlight and view; are 
a few of the more common failures to live 
in harmony \vith God's natural works. 

The nattu'al beauty of much of Chester 
County is a testamonial to the past success
ful consideration of natural forces . 

As an important step toward Chester 
County's Comprehensive Plan, this report 
in text, maps, charts and photographs out
lines the facts of the Cow1ty' s Physical 
Geography, and gives a preliminary inter
pretation of the facts of climate, landforms, 
rocks, soils, water and woods. It is a col
laboration of many people and agencies. It 
is believed to be one of the most compre
hensive efforts of this kind yet made by any 
planning agency, at least in this region. 

A General Report - It Can Not Replace 
On Site Investigation. 

The earth's soils and underlying rocks 
are very complex in Chester Cmmty -
more so than in most parts of the world. 
Outcrops are not frequently exposed and 
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rocks and soils may grade imperceptably 
from one type to another, or there may be 
considerable intermingling of types. The 
significant deg-ree of weathering can not be 
known tmtil tests or excavations are made. 
Learned geologists do not know the answers 
to many of the questions; but the answers 
here are believed valuable as a g-eneral 
picture. While soil survey interpretations 
for farming are well developed, soil inter
pretation for septic tanks and urban uses 
is still in an early stage. 

The g-eneral report and interpretation is 
useful for preliminary screening and for 
indicating the most likely conditions, but is 
not sufficient to make predictions in confi
dence for the fotmdation and drainage char
acteristics of any specific site. Detailed on 
site investigation is still essential before 
any major investment is made. 

Flora and Fauna Not Included. 

This report does not include (other than 
a brief woodland discussion) flora and fauna 
generally, or specifically in terms of fish 
or game or \vildlife; even though these are 
important to the ecology and amenity of 
life in Chester Cow1ty. These features are 
less directly related to the Commission 1 s 
prime task of shaping urban g-rowth. If 
urban and rural uses are properly planned 
and balanced, then wildlife and plant life 
will tend automatically to have a favorable 
environment. Fortwlately, also many con
servation and education organizations are 
actively leading in this work. This report 
may help provide some additional tools and 
information. 

Working Maps Are the Objective. 

This report is a summary of materials 
available in other forms to serve actual 
working purposes. Most maps, particularly, 
the soil interpretation maps are available 
at larger, more detailed scales. Each map 
is on a registered overlay so that many 
combinations are possible for analysis . Al
most all of the maps are available on slide 
projectuals, for talks to interested gToups. 
It is hoped that these maps and their more 
detailed "big brothers" will be working 
guides to individuals and municipalities. 
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Summary 

The natural environment as the Lord 
made it is here analyzed in terms of land
forms; soils; geology, woodlands and cli
mate. These are major determinants of how 
the land surface above could or should be 
used and the activities that can be carried 
on. 

Adaptation to the natural conditions and 
the use of the land in accordance with its 
natural capability is vital to the achieve
ment of the highest degree of civilization, 
beauty, order, and economy and the avoid
ance of loss and disaster in the struggle 
with nature. Cooperation with nature is 
particularly the key to optimum development 
in a rural cotmtry. Chester County still has 
the time, space and opportunity to do better 
than in the past and to apply both new and 
old knowledge now available in the hope of 
making the best of both rural and urban 
way of life. 

CLIMATE 

The humid, modified continental climate 
of the Chester Cow1ty area is favorable for 
a prosperous agricultural and high level of 
civilization. It is a climate of great daily 
and seasonal contrasts. Extremes of heat 
and cold are both present, but arenotsuffi
ciently prolonged to be limiting; and, in 
summary, produce an interesting, energiz
ing climate. Rainfall is about 45 inches per 
year, evenly distributed and thus, ...gupports 
crops not requiring a longer growing season 
than six months. Severe storms and winds 
are in.frequent. Wind is from the northwest 
during the winter and the southwest during 
the summer. The County is upwind from 
major air pollution sources and is well 
ventilated. Air pollution is most likely in 
the autumn clue to low winds and tempera
ture inversions. 

Planning implications include proper sun 
orientation of buildings to avoid strong 
northern winds and west wall sun avoidance 
of air pollution valley pockets, protection of 
residential areas from wind carried smoke 
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and dust, and also of provision of adequate 
storm drainage, as well as protection of 
stream flood plains. 

LANDFORMS 

Chester Cow1ty is part of the Piedmont 
Province of the Appalachian Highlands, 
which is a mature, well eroded and well
drainecl pereplain sloping in a southeastward 
direction to the Coastal Plain and the ocean. 
It is underlain, except for the Chester 
Valley and Schuylkill Valley lowlands, by 
deeply weathered old, hard, complex crys
talline rocks. It is an area of gently undu
lating to steeply rolling country. It was 
shaped by differential weathering of rock 
with limestones eroded most and quartzite 
and diabase ridges least, coupled with 
stream valley erosion to cut often steeply 
eroded valleys. Most ridges run in a north
east - southwest direction and most major 
streams cross the ridges at right angles to 
flow southeasterly to the Coastal Plain. 

Because some of the underlying rocks 
are more resistant than others, the land
sca?e provides a series of natm·al planning 
reg1.0ns based on slope as shown on the 
map in this smnmary. The slope of the land 
is the major land feature that permits or 
limits the type of growth that can take 
place. Over two-thirds of the Cotmty is in 
slope favorable for m·bandevelopment, bal
anced with steeper land for an attractive 
aesthetic framework. ' 

GEOLOGY 

The underlying rocks ar e deeply weath
ere? and complex intermingling of granites, 
gneisses, quartzites, gabbros, and schists, 
with the mica schists covering the largest 
area. Exceptions are the softer less re-. ' s1stant limestones and dolomites which were 
eroded to form the Great Chester Valley 
and the sandstones and shales in the Schuyl
kill Valley, generally east of the French 
Creek. 
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Ground Water. 

Because the igneous and metamorphic 
rocks underlying most of Chester County 
are hard, solid rocks, there is relatively 
little space for ground water storage, thus 
making it necessary to rely upon stu'face 
water for larg-e supplies. Water from these 
hard rocks is g-enerally "soft" and gTound 
water pollution fairly localized. 

The limestones under the Chester Valley, 
if a solution channel is tapped, produce a 
substantial supply of hard water. Because 
of channel undergrow1d solution chaimels, 
grotmd water pollution over long distances 
is a hazard. There are also relatively great 
supplies of moderately hard grow1d water 
in the sandstones, and, to a lesser extent, 
in the shales fow1d both east of French 
Creek. 

Minerals and Building Stones. 

Past mineral resources of iron, lead, 
zinc, chromium and graphite contributed to 
Chester Cow1ty's early economic growth. 
But these deposits are no long-er sufficiently 
rich or economically mined to be competi
tive. There is some possibility that in the 
distant future, that if better ores are ex
hausted or are tmavailable , some of these 
minerals, particularly iron ore, might again 
be of economic value. 

Attractive and available building stone 
in the past contributed to the beauty of the 
countryside; but at present, masonry build
ing is too expensive for widespread use. 
Limestones and diabase are the best crushed 
stone for highway purposes. A serious de
ficiency is the lack of natural sand and 
gTavel deposits in the Cow1ty. 

Engineering Properties. 

Most of the w1derlying rocks that are 
solid bedrock, as contrasted with the weath
ered upper portion, are suitable for founda
tion and most engineering ptu•poses. There 
may be fotmdation problems in limestone 
due to sinks and in the mica schist, due to 
deeply weathered layers of rotten rock be
fore solid bedrock is reached. Generally, 
fom1dations are .adequate for heavy build-
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ings, dams, bridg-es, and other special 
engineering structures. But there must be 
detailed site investigation before heavy 
building is undertaken. Most of the meta
morphic rocks are stronger in crushing 
strength than in shearing; there, the rock 
cleavag-e and tendency to split apart is a 
problem. Soils and rocks are susceptible to 
frost damag-e. Excavation in most of these 
crystalline rocks, unless in deeply weath
ered upper layers, may be difficult. 

SOILS 

Most of the soils were formed in place 
from weathering of crystalline rocks. Nearly 
80% of the Cow1ty is w1derlain by Glenelg 
Manor or Glenelg Neshaminy Soil Associa
tion formed from mica schists, gneisses 
and related meta-ig11eous rocks. About 8% 
is in Penn-Croton, Bucks Association in the 
sandstones and shales of the Schuylkill Tri
assic lowlands east of French Creek; and 
5% wider the limestones of Chester Valley. 

These soils, where the slope is not 
excessive or erosion severe, are good 
farmland, Over 50% is good to excellent 
farmland; and only about 20% not suitable 
for cultivation. 

The soil is subject to severe erosion, 
particularly those w1derlain by schist or 
shale; and conservation measures to control 
erosion are of the highest importance. Over 
75% of the original topsoil has been lost in 
20% of the County; and between 25% and 75% 
original topsoil lost in over 56%. Only 24% 
of the County's area has suffered little 
erosion. Most erosion is sheet or gully 
type, mostly from the more steeply sloping 
land misused for croplands. 

Only 7.5% of the County is clearly"Suit
able" for septic tanks; 42% is indicated as 
"Probably Suitable" with unpredictable var
iations requiring careful individual site 
evaluations. Further study is underway to 
refine this "Variable" category \vith some 
indication that the gabbroic type underlying 
rocks are less weathered and well drained 
than are w1der lying mica schists. Relatively, 
little of Chester County seems clearly suit
able for long term satisfactory with septic 
tanks on small lots. 
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The soil interpretations and map show, 
with some reliability, those areas where 
the soils are generally unsuitable for sep
tic tanks because they are: too wet (14%); 
too shallow (15%); too steep (12%) or on 
flood plains (6%), or on limestone soils 
which, although well drained, are subject to 
ground water pollution hazards (4%). 

Soils that are g-enerally deep and well 
drained tend to be better not only for septic 
tanks; but also for many other purposes, 
including fotmdations, sanitary landfills, 
farming, landscape plantings, and wood
lands. By knowledg-e of which drainage and 
slope factors are most important, interpre
tations can be made for many other purposes. 

WOODLANDS 

The original native wood cover of the 
entire County was oak, tulip, poplar, chest
nut and beech, with oak dominant. Except 
for isolated groves only second and third 
timber remain and occupies about 19% of 
the County's area, mostly on the steep slope 
and ridg-es in the northern part of the 
County. 

Woodland preservation and additional 
r eforestation are vital for more of the 
County in the future, particularlyonsteeply 
sloping areas. Woodlands check severe ero
sion, rebuild topsoil by root and humus 
deposits; reduce runoff and floods (except 
on frozen ground) and thus moderate floods, 
reduce temperature and increase rainfall 
within their immediate shelter and perhaps 
slightly for the overall area; definitely 
break up winds; filter dust and imptu'ities 
from the air; foster birds and wildlife, and 
thus lessen the need for chemical pesticides 
and resulting "Silent Spring-''; provide rec-
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reation; and create the green seasonal 
beauty of the Chester County landscape. 

For steeper slopes, woodland is usually 
the most profitable as well as the most so
cially and ecological desirable land use, In 
residential subdivisions, as well as for land
scaping industrial and commercial sites, 
tree planting should receive prime attention. 
Very few things add so much value in re
lation to cost as proper landscaping - and 
keeps growing in value. 

REG ION AL GENERALIZATIONS 

All of these natural features determi
nants in combination with such other factors 
as: location within the region, existing and 
proposed highways and public transit facil i
ties, ability to provide water and sewers, 
existing land uses and access to employ
ment, seem to suggest that Chester County's 
greatest future growth will - and should -
continue to take place in the Chester Valley, 
the Upper Main Line, on the West-Chester 
Paoli Plain, and in the Schuylkill Valley. 
The steeper lands, and some of the better 
farming areas in the Honeybrook-Elverson 
area, and in the southern part of the County, 
particularly around Oxford, will best remain 
primarily in agriculture and rural uses. 

Minimum safe lot size in areas without 
public water and/ or public sewers is a very 
difficult question where responsible experts 
.are still very reluctant to make any defi
nite general recommendations. Research 
will continue, but it is unlikely that any 
generalizations will ever be able to replace 
detailed on site investigations. In some 
cases minimum lot sizes are controlled by 
safe ground water yields; in other cases by 
septic tank soil conditions; or usually by 
both in combination. 
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Agricultural 
Capaollity 

Good producllvHy 
ior most types ! 
farm crops . Good 
commcrcia I ,. tlrm 
area . 

· soil Suitability 
fo1 Septic Tanks 

Variable . On site 
inspection needed 
to rictcnninc per
meability of soil 
for sewera~ .,.. sys
te:mi::. Many areas 
of seasonabJywH 
so1ls. 

1-\gricullurdl 
Capabili'"Y 

Limestone soils. 
GPne_rnlly highest 
produ('uv1ty. Not 
milny farms due 
to urbuniziltJon. 
Estil~"" type fonns 

A really goocl bal
ance of o rv•mauon 
and occup"ltJon lo 
t!"ie commumt1cs 
\':ith1n thls vil llcy 
and the surm11n<lin9 
region. S1gmftcant 
indu~trl<tl and com
ri.cncal o~vC>lop
m<..·nt. The lev~I 
l :tnd is on a trans
portatlon corridor . 

llON EYBRO O K PLAI N 

Public Water and 
St::wer Possib11ltles 

/\rcu drained hy the Brandy\':inc . No 
sign I he nt r;;:xr:-a .. -auon problc.:m~. 
Long ra 'ge ., .:1~ tor .,ul.J!i • water . 
sho u l d be through the Brandywine Pldr 

Gflnera l 
A large ly ilgricullural a nd re
lated services area, remote 
from urbiln influences. Should 
temam permanent dqrlculture . 

Penn~ylvilntu Gennun formers 
chert::;h their land ilnd want to 
1etorn it for forming. 

C HESTER VA LLEY 

f ubhc w .1tP.f 1nd 
Hewer P0ss1bi11t1t"~ 

Th£ ''dlley can be er•t-!d hy the 
SchU}1 lkl l l Ri·Jer, Brandywine Creek 
and Q.__toraio Creek . Vdrid01c E-:>:-

1.!.JVdllon problPmS: lntensP1y clc•
VP.lopt..:c.l Meas must have public wuter 
onrl s1.;wcra1c .!.YStcms . 
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ThF> \'\lllcy is a t1dns1K>1latlon corri 
dor and Ii.JS excclknt s c rl!ce pro
vlcted bJ' the matn l.i.nr of the Penn<i. 
R.1 . r: ::sc-wi..:1:-1 h ighway traf!icmo\·p
' 1ent is provJdE.:d \'li'llh a n~arl y adc
QUdte system. Nonh-sm1th traffic 
movement~ are not now adcquat,.. . 

Ground 
Wdter 

Low yield , suff1 
cient fo: rural 
development, 
Wi1ter i ~ soft . 

~!l.2.!.!2.!l.. 
No sigmficanl 
rail serVicc rn 
th1r. area. An 
adPquate hiyhvJay 
system has been 
prov i<led by P<t. 
TurnpJke, U .S. 
Routes JO & 322. 

Gro.md 
Water 

VartablP ''teld. 
Uic;h YIP.lei Jf 
undcrqroun<l solu
tion channel ls 
tapped. Wdtt:r 1~ 
very h.:;nd . Danqer 
of pollution ovcJ 
extFnsivc areas. 

Soil Su1tabJ!1ry 
tor SPollc Tnnk~ 

W ll <iraincd l im -
stonp-s ar.c. h11t:ar
cioustluc toqiouml 
Wiltf>I" po 11UI10 

c;:iusP. oi possih <> 
undergto1md r"'.i\\'

ern:.. 

O XFORD-K EN N ETT PI EDMON T 

Ag'l.CL _ .• : ..i 

Cilpa~illty 

Go"'!d productlnt·, 
for a ll tyops o. 
~arm crops . This 
1S the principal 
commerciul farm 
ai-ca . 

Tran sponation 
Modest ru i l ser
vice is provided 
bytheB . &O . 
R.:1-ilroad . This 
area is sHvcd by 
fair highway net
work . 

Pull l1c Wuter dnd 
S . ··.;p-1 !'o;dbilities 

L.t.: area dr~1in"" ~o ' C iav 
Crud< o . f · R:ve • • No signifi
crmt c:<c? ·;•:on p1oblems fo1 
mo~:. uf 'he -1rr:i. Public water 
potcnt!a\ could co:;.e from the 
Brand ywine, Cla~·. Oct::"lraro 
Creeks and ground water. 

Genernl 

Ground 
w.1ter 

f\·kdrrdle yield . 
W.j( r ~ _, _)r, (l il ·I 

rure. Litt IP hke
l thood of y1ound 
watPr contdmtna
t1on. 

Soil Smt.:ibility 
This is un oe:igucu l tl!ral area for Septic Tunks 
w lth related market and service Va riable. On s i te 
towns . This ilreai is relatively 
for from major ur ban influence . 
Some growth frorn W llmington 
area and alor.g Route 1 corridor 
con be cxp(; .:!.':"d. 

i nspecuon needed 
to determine pcr
meab1lily of soil 
{or seweraqe 
systems . 

.................................... miiiiiiilliiOililllOlll:l .. STATE 
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A9riculturnl 
Capability 

fdir produclivJty, 
shallow and 
droughty -so1ls. 
Cornrnerc1al dnd 
estate type farms. 

Trdnsvo1tdtton 

Ma1or rd1l se:' icc-
prov1ded h~ t:ic 
nain lmp of the 
P.ca dmg Ra1lro.3d. 
Hiqhway service 
15 inu.dPQuute to 
111cct the potPn
Wl l of this crcd . 

Agricultural 
~-.-~C~•~P~•h~i~li~tiv _ _ 

..... Good for gcn('ral 
' .. farm crops . Good 

productivity. 
Mostly E" stoe:ite
typc farms. 

Soil Suttaliillt:,• 
fo1 Septic Ti'lnks 

V11riable:. On slle 
.nspP.Ction n""'t>dF>d 
to cif'tE'nn, ne pP.r
me.-ibil lt y of soil 
for SP.ptic tonk 
$VStems. 

ATLAS OF CHESTER COUNTY 

SCHU Y LKILL V A LLEY 

Public WatP.r and 
Sower Possibilities 

~'"'r'!ri, natural drainage to a single 
collection point at the confluence 
of the Schuylkill River and Perklomen 
Creek. Excavation difficul ties due 
to nearness to bedrock, but bedrock 
is 1clatlvcly eilsY to excavate. The 
St.:huylkill River has dl1 ample source 
of Willer. 

General 
Areil contums divers!C.iccl industry . 
Predominnnt reldUonships with Mont
gomery County bccaU!iC of the unJfy
inc; rnOucncc of the Schuylkill. This 
area ts a 11\ajor industrrnl reserve, be
cause of level land, transportation, 
and water and sewer possibiliUcs. 

WEST CHESTER-PA O LI PLAIN 

Public Wdter and 
Sewer Possib1hties 

This area ls ln severul drainuge bas
ins that would muke <i single collect-
10n system imp1 actltal. No signifi
cant exc;J:vution problems due to deep 
soi l. Public waler will be provided 
by the Brnndywlnc Plan dnd the ex
pansion of the Ph1ladelph1a Suburban 
Wdter Company System. 

GPnf'ral 

Div ·rslfied or.iP.ntation to the area 1t
seli to Philadelphld and to Wilmmgton. 
HighPst number of professional and 
kmdrcd worker~. Highway and region
ill position will stimulate growth. 

Ground 
. Water 

Water contamina 
tion is local ha
zard . Relatively 
good yield, parti
cul ilrly from Stock
ton formntton. 

Soil Suitability 
for Septic Tanks 

Sha·) low soil s with 
bedrock near the 
sulfacc are un u -
able for !>eptic 
tank disposal. 

Ground 
Water 

Low yield from hard 
gncissic rocks. 
Water is soft. Con
tamination is a lo
cal hazdfd. 

Trnnsport.:it1on 

West Chester ha"" 
fair ratlt'oad ser
vice and the Paol.I 
oe:ireil has signifi 
cant commuter ser
vice West Ch-ester 
has he en a nd will 
co 1 1nue as a ma1or 
Ce:tlP.rof hiqhways . 

PHYSICAL PLANNING REGIONS CHARACTERISTICS 

Area Formulations Based upon Contiguous Areas less than 103 Slope 
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Land Forms Have Been and Will Be a 
Major Factor in Shaping Urban Growth 
in Chester County. 

Past urban growth in Chester County has 
been directly related to and shaped by the 
basic landforms. For example, most bor
oughs are on relatively level land at stream 
or road junctions. The flat level Chester 
Valley has been the County's transportation 
corridor and contains some of its higher 
density urban settlements. The relation to 
streams at least partially determines feas
ibility of water supply, and particularly 
sewage disposal. 

The slope of the land is of particular 
significance as this is the most direct limit
ing factor for both urban and agricultural 
uses . 

Chester County is an Old Complex Mow1tain 
Area Well Worn Down by Water. 

The origin and historical de velopment 
of the land forms and rock structure of 
Chester County over the several billion 
years of the earth's history is a fascinating, 
complex, technical story that is beyond the 
scope of a planning study based upon making 
the best use of the land as it exists today. 
Further detailed description is given in 
some of the works listed in the geology 
bibliography, particularly those by Bascom 
and her many associates, and most stand
ard references on historical geology. 

Here, it can be mentioned only that 
Chester County was originally part of the 
old Appalachia land mass that was partly 
off the present coast. This land mass was 
worn away and eroded sediments collected 
in a trough within the present area of Ches
ter Cow1ty known as the Appalachian geo
syncline. This Appalachian geosyncline col
lapsed under the weight of the accumulated 
sediments. The area was subsequently up-
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lWeu anc1 ; ' .ded in the process that created 
tl.c present day folded Appalachian Moun
tains. The great heat and pressure of the 
Appalachian Revolution and earlier geologic 
disturbances altered most of the underlying 
bedrock to the complex metamorphic schists 
and gneisses tmderlying the areas today. 

The Cow1ty was wider inland lakes sev
eral times and consequently received de
posits of sedimentary rocks, mostofwhich, 
except for the Triassic sedimentary de
posits east of French Creek and the lime
stones in the Chester Valley, were subse
quently eroded away. 

The land was nearly washed down to a 
flat peneplain several times and subse
quently uplifted to begin a new cycle of ero
s ion, As a result of this erosion many of the 
igneous and metamorphic rocks normally 
buried are now on the surface; and thus, 
the Precambrian bedrock of Chester County 
is among the oldest rock found anywhere. 
They have been on the surface for a long 
time and have now become generallydeeply 
we athered. 

Rain and streams have been the major 
sculptors of the County's landscape . bl gen
eral, the hilliness of the topography depends 
upon the difference in elevation and thus 
the amount of cutting needed in the eternal 
washing away of the "ever lasting hills". The 
degree of the weathering is dependent upon 
the inherent resistance and structure of the 
rocks. 

The stream valleys, particularly, the 
Schuylkill and the lower r eaches of the 
Brandywine, are in a mature stage of de
ve lopment with flood plains and a tendency 
to meander. 

The County was never buried beneath 
continental glaciation during the ice ages 
and thus lacks the many lakes, moraine 
deposits and broader gouged-out u-shaped 



valleys that are characteristic of areas 
farther north. Thus, gently rounded, rolling 
landscape is the result. Nor has the wind 
been a major factor in sculptoring Chester 
County's landscape. 

Chester County is Part of the Northern Pied
mont Province of the Appalachian Highlands. 

The main rock structure and thus most· I 
ridges tend to follow a northeast-south
west pattern. The general slope of the land 
and main streams trend to the southeast 
toward the Coastal Plain without regard to 
the strength and orientation of the rocks. 

The Piedmont is an area generally of I 
fairly deep, sharp valleys as the hard, crys
talline rocks have resisted extreme eroding, 
forming gorges in an undulating to a steeply 
rolling topography. 

Chester Cotmty is wholly within the band 
of hard rock rolling lowlands known as the 
Piedmont (foot of the mountains) that 
stretches along the Atlantic Seaboard from 
the Hudson River to Georgia between the 
Atlantic Coastal Plain and the Blue Ridge 
of the Appalachian System. Its general slope 
is in a southeast direction to the coastal 
plain. The relation of Chester County to 
the larger Piedmont region is shown on 
Map L-1. 

The land surface in Chester County has 
W1dergone prolonged differential erosion. 
The hard resistant rocks, particularly the 
quartzites and diabase, have remained rel
atively intact and thus form ridges. Also, J 
most of the gneisses and gabbroes have 
also resisted erosion and have tended to 
form rolling upland. Schists tend to weather 

f 
Map L-1 

Block diagram of the geomorphic provinces of the central 
Appalachians and the Atlantic Coastal Plain . Adapted 
from a n original by Raisz. 
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LAYER RELIEF 

A layer rE?lief map, sometimes 
called elevation or altitude tinting, 
ls a widely used method of landform 
analysis, All area within selected 
contour lines is considered a cate
gory o f relief and Is s hown in a 
single color or tonal pattern. 

This technique shows graph1cally 
the h1gh and low land in an area. 
When used with such maps as slope 
and stream valley maps one can iden
tify ridges and valleys. 

ELEVATION IN FEET 

ABOVE MEAN SEA LEVEL 

~ ....... ·J 
.. .. 

-
xl 47 

STATE 

65- 200 

201 _,.00 

401-600 

601 - SOO 

801 - 1000 

1001 - 1071 

Spot elevation at 

U.S.G.S. Bench Mork 

The 1005 feet of local relief in 
the County ls divided into 6 cate
gories of 200 feet with 2 exceptions. 
The lowest category ranges from 66 
to 200 feet, and the highest has a 
range of 71 feet to include the 
highest point in the County. Surface 
elevations can vary up to 199 feet 
Nithln a category . 

All surface elevallons are from 
the latest U.S.G.S. Geological 
Survey 7~ minute quadrangles. 

OF MARYLAND 

'lo'.llT 
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more than gneiss. The softer limestones, 
sandstones, and shales have weathered into 
broad valleys or more gently rolling low
lands. The deeply weathered rock has been 
eroded primarily by alternate freezing and 
thawing (about 70 days a year), and by r ain
fall . The County land forms have never 
been shaped by glaciation during an ice age. 

Relief and Elevations Taper from North
west to Southeast Down the Piedmont 

The "Layer Relief Map" (small fold
out) shows the gradual southeastward slope 
in Chester County down the Piedmont to 
the sea level on the Coastal Plain. The 
highest land is in the northwestern part of 
the County in the Welsh Mountains and sur
rounding area. The total range of elevation 
varies from a high of 1071 feet at the crest 
of the Welsh Mountains to a low of 66 feet 
wher e the Schuylkill River leaves the County 
at the east-central boundary in Schuylkill 
Township near Perkiomen Jw1ction. 

The master streams, Schuylkill, Br an
dywine, Clay, Ridley, Crum, Darby, Ches
ter, and Elk, all follow the main slope down 
the P iedmont in a southeasterly direction 
at approximately right angles to the general 
northeast strike of the rock, Thus, stream 
valleys, of course , ar e at lower elevations 
than the surrounding uplands. 

Whe n analyzed on a national basis, it 
is customary to classify all of Chester 
County as being in the Piedmont Uplands, 
except for the Chester Valley and the Tri
assic Lowlands . The Piedmont uplands ar e 
divided by the Chester Valley. The uplands 
north of the Valley are known as the Honey
brook Uplands, and the area south of the 
Valley as the Trenton Prong. 

For local analysis, in order to bette r 
study the influence of topography on the past 
and future urban growth, a more refined 
local classification was de veloped. Within 
the complicated arrangement of land forms 
in Chester Cow1ty, two generally distinct 
types of land forms stand out. A series of 
Piedmont uplands r anging between 400 to 
slightly over 1000 feet above sea level; and 
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several distinct areas of Piedmont lowlands 
with elevations between 65 and 400 feet . The 
term, "upland", is more a geographic term 
than a descriptive one, a lthough, in general, 
as used in this r eport, the uplands ar e also 
topographically higher. 

The major locations of these local fea
tures are shown on the small, foldout Map, 
entitled , "Physiographic Regions". 

Lowlands Were Formed from Less 
Resistant Rocks. 

There are at least five major areas of 
Piedmont Lowland in Chester County. These 
generally are important areas of past or 
potential future urban development: 

1. Schuylkill Valley and Triassic Low
land - This substantial area in the 
northern part of the County (generally 
east of French Creek) was formed by 
the wearing down of the less r esistant 
r ed sandstones and shales, Ther e are 
some higher ridges w1der the Lockatong 
argillite, or shale conglomerates. Gen
erally, this is a r elatively leve l gentle 
lowland with an excellent potential for 
development. The area has more grow1d 
water than most of the county and access 
to the Schuylkill River for both water 
supply and sewage disposal. 

2. The Chester Valley - Chester Val
ley is the Cow1ty's most outstanding 
topographic feature. It divides the County 
into two nearly equal parts and separates 
the northern Chester County (Honey
brook Upland) upland from those in the 
southern part (Tr e nton Prong). Chester 
Valley was formed by the solution and 
erosion of the easily weathered lime
stones . Ther e is no major stream drain
ing the Valley. The 55-mile long Ches
ter Valley is a remarkable topographic 
feature that served as the first trans
portation corridor and gateway to the 
West. 

3, The Brandywine Valley - The East 
and West branches cross Chester Valley 
at right angles and join to form the 
main stream about one mile north of 



Lenape. This creates a forked north
south lowland, providing avenues of 
transportation in opposition to the gen
eral "graining" of the topography. Rail
roads and some highways follow the 
stream closely. The supply of water 
from the Brandywine and the crossing 
of these generally north-south extending 
natural highways with the important 
east-west corridor of Chester Valley 
gave rise to the industrial centers of 
Coatesville and Downingtown. 

Rolling la11d is typical of Northern Chest er Count y. 

4. The Southern Chester County Low
Land is the lower section of the gen
erally southeastward dipping Piedmont, 
just before it drops off beneath the sandy 
Coastal Plain. This area includes the 
Toughkenamon Valley, a lowland eroded 
out of less resistant crystalline marble. 

5. The Octoraro Valley Lowland was 
worn through some of the less resistant 
schists along the southwestern border 
of the County. 

Piedmont Upland Is Formed from 
Resistant Rock. 

The major features of the Piedmont 
Upland in Chester County are areas under
lain by more resistant igneous and crystal-
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line rocks, mostly diabase, quartzites and 
granites. These features generally trend in 
a northeast-southwest direction with the 
major strike of the rock formations. The 
uplands generally form a more rugged top
ography with extensive areas of slope. (See 
fold-out Slope Map). This is most notice
able on the northern flanks of the County's 
most prominent landform feature, Chester 
Valley. Lining the Valley on its north side 
is a series of hills known as the North 
Valley Hills. These hills are underlain by 
resistant quartzites, and retain elevations 
ranging from 300 to 350 feet above the floor 
of the Valley to the south. 

About midway between Chester Valley 
and the north boundary of the County is a 
series of even higher hills trending in the 
same northeast-southwest direction. Ele
vations between 800 feet and just short of 
1,000 feet above sea level are fotmd. Be
girming at State Hill, near the western 
boundary, and continuing northeastward 
through the Baron Hills and fising again 
northeast of the headwaters of the East 
Brandywine, in the area of the East Nant
meal Hills, elevations between 800and1,000 
feet are found. 

An irregularly dissected upland con
tinues northwestward, interrupted in the 
north central section by an arm of the Tri
assic Lowland, but rises again along the 
northwestern border in the area of the 
Welsh Mountains, where the elevation rises 
to a little over 1,000 feet, the highest in 
the County. Here, as in the Thomas Hill 
area to the northeast, hard, resistant 
quartzites comprise the upland. Further 
to the northeast, Buzzard's Mountain repre
sents an upland of hard, diabase rock. 

In the Southern Chester County Upland, 
the elevations are lower and alignment of 
features is not so noticeable, due to the 
more complete erosion of the softer mica 
schists. However, a series of hills begin
ning with the Londonderry Hills in the west 
central area, with elevations of over 645 
feet, continues to the northeast, where a 
line of hills with elevations of approxi
mately 500 feet are found at Upland, Wawa
set, and Oakbourne Hill. 



PHYSIOGRAPHY 

Chester Count y Is a part of the 
extensive, gently undulating Appala
chian Piedmont Province, which in 
general slopes to the southeast. As 
in most parts of the Piedmont, the 
surface has undergone prolonged dif
ferential erosion, so that much of 
the former p la teau-like surface has 
been modified to s lopes and gently 
rounded hills . 

Within the complex erosional 
features of Chester County are areas 
of definite trend In the formation of 
uplands and valleys, The major 
streams flowing down the original 
slope towara rne sourneast main
ta ined their courses almost at right 
angles to the trend of the rock struc
t ures . 

A greater number o f surface 
features fonn a northeast and south
west trend in line with t he basic 
rock structure of the older Appalachian 
fo lding, Chester Valley, the major 
relief feature of this type, practical
ly divides the county into two equa l 
parts, This trend is found in the 
higher relief features exemplified by 
the Welsh Mountains, the Baron 
Hills, the North Valley Hills, a nd 
the South Valley Hills. 

The terrain is extremely irre
gular . The Piedmont uplands range 
between 4 00 to 7 00 feet above sea 
level, while several distinct areas 
of Piedmont lowlands maintain ele
vations between 65 and 400 feet. 

I 

Ii\ l. I ~ 111 U I' 

PhyJiographic analyJis conlribulcd by Dr. Alvin Keinard, Oeparfmenl 
o( Geogrclphy, We$1 (hosier Stale College, West CheJler, Pertns)'l.-ania 
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THE SHAPE O F THE ROCKS BELOW SHAPES THE LAND ABOVE 
by 

Dr . Seymour Greenberg of West Che s ter State College 

Struct ural geology s hows the arrangement of the rock layers. A 
geologic map s hows the types of rock that are present below t he s o il; 
a map s howing the geologi c structural units (like this one) shows 
how t he rock layers a re arranged . An a ntic line means that the rock 
layers are folded or bent upwards ( .~r~ ); a syncline means t hat the 
rock la yers are folded or bent downwards (~~j . A anticlinoriurn i s 
an extensive anticline; a s ynclino rium is an extensive syncline. A 
prong is a complex mixture of metamorphic and igneous rocks that is 
an extension o f a larger body 1.:>f the same rock type . 

Chester Count y has undergone much differential erosion, there 
fore the arrangement of t he rock laye rs (the structutal geo logy) influ
ences the surface features {the physiogra phy) . In Chester County the 
hills and va lley s generally trend northeast-southwest beca use the 
geologic structural unit s t rend in this di rection . In this area, anti
clines generally form hil ls, and s ynclines generally form valleys . In 
general, a s truc tural unit causes a pc rticular physiographic feature. 
Compare this map with the physiographic and geologi c maps of Chester 
County . 

For example, t he Ches ter Valley S yr;clinc is a major cause of the 
Chester Valley because the bending dow,_ of tha rocks exposes the soft 
limestone to greater erosion t han if t he rock were not bent . 

The land surface over the West Chester Prong is relatively flat 
because in this prong the re is little definite arrangement of the rocks 
or structural units that would hasten erosion. 

The Welsh Mts ., Mine Ridge, Avondale and other anticlines 
g enera lly form hills because harder rock has been bent upwards and 
therefore a re more difficult to erode . 

La nd surface over the Peach Bottom, Brandywine and other syncli
nori ums is generally undulating because of the many s mall syn c lines 
that occur here. 

Wit hin the Triassic Basin the land surface is relatively unFonn i n 
elevation because of the lack of bending of the rocks. 

This map i s compiled by Or. SP.ymour Greenberg f1om t!1e follo•Nin9 
two sources: 

J. Bascom, F . and Stose, G .W . , 1938 , Geology and Mineral 
Resources of the Honeybrook and Phoenixville Quadrangles, 
~. U . S . Geological Survey Bull . 891 , pp , 80-98 . 

2. McKinstry, Hugh, 1961 , Structure of the Glenarm Seri es in 
C hester Co , , Pa ., Bull. ;:;f the Geological Socie ty of -
America , vol. 72 , pp . 557-578 . 

Map Pr epared 
Aprll , 1968 Martic ~ / 
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Slope 

The Steepness of Slope is a Determinant 
of Developmental Possibilities. 

Of more direct control than elevation 
on developmental potentialities is the slope 
of the land, with steeper slopes severely 
limiting the amount and type of develop
ment that can take place, as they do for 
agriculture. 

Industrial, commercial , educational, and 
business establishments are attracted to 
relatively level sites, in order to keep 
grading costs to a minimum. Residential 
developments can use areas with moderate 
sloping without much difficulty, but at higher 
costs. There is a tendency to build more 
on the more steeply sloping land than form
erly, but this is not high density develop
ment. Agriculture can use land in all slope 
categories, if the land is used according 
to its capabilities, with proper erosion con
trol. Parks and recreation facil ities can 
use land that ranges from level to steep . 

The steeper the slope, the greater the 
difficulty of building. Steeper lands usually 
have shallower soils, thus making excava
tion more c os tly because rocks are close 
to the surface. Soil erosion and rock close 
to the surface makes septic tank drainage 
fields more difficult. There ar e frequent 
problems of rock creep. Usually, the steep 
lands are on hard rock ridges , which is 
very poor for well water supply. 

Steep lands also produce inconvenient 
and even hazardous approaches . If road 
grades are to be more level , then very 
costly excavation and r etaining walls are 
needed. It is for these reasons that the 
steeper lands ar e not economically suitable 
for any sort of mass or large scale build
ing. 

Slope Standards Vary with 
Availability of Land. 

Whether or not it pays to develop more 
steeply sloping land depends upon the 
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amount of developable land available else
where. In the Pittsburgh and San Francisco 
areas , for instance , there is little flood 
free level land. Therefore , necessity re
quires the expense and inconvenience of 
building and living on steep slopes. 

In the Philadelphia area and in Chester 
County, there are r elatively large amounts 
of nearly ideal building land from the stand
point of slope. Therefore , there ha s been 
some tendency to by- pass excessive slope 
areas, since it is not necessary to go to 
the expense of building on steeper land. 

Slope Categories Are Based upon 
the Soil Survey. 

The s lope categories shown on the large 
fold-out map, entitled "Slopes" are those 
determined and used by the United States 
Department of Agriculture , Soil Conserva
tion Service. These categories are deter
mined by detailed field examinations . The 
s lopes are measured at the direction of the 
greatest declivity and the category break 
does not always follow regular contour 
intervals, but is shown where field ob
servation indicates a significant change. 
Therefore, the categories may not corre
late exactly with those measured on the 
U. S. Geological Survey Maps. The meas
urement of slope is difficult since slope is 
a continuum and runs in many directions. 
However, the concept is a useful one. 

The slopes categories on the Map and 
this r eport are indicated in the so-called 
percentag"es of s lope, which is the amount 
of vertical change per htmdred feet hori
zontal distance. Thus , a 10% s lope is a slope 
that incr eases or decreases ten feet ver
tically for every htmdred feet horizontally. 
Percent slope is not the same as s lope in 
degr ees. More detailed s lope information is 
available in the Chester -Delawar e Cotmty 
Soil Survey Report published by the U. S. 
Soil Conservation Service. 



Slope Standards Depend on the Use. 

The Slope categories shown on the large 
fold-out map entitled "Slopes" and their 
use interpretation are as follows: 

A - Nearly Level - 0-3% - This slope 
is suitable for nearly all types of indus
trial, commercial, institutional and resi
dential uses. This is the very flat land 
of the Cow1ty; and, unfortunately, much 
of the land in this category is found on 
flood plains. About 63,652 acres, or 13% 
of the Cow1ty is in this category. 

B - Gently Sloping - 3-8% - This slope 
is ideal for residential subdivisions. It 
permits good drainage and a more in
teresting and variable landscape without 
severe grading retaining walls and other 
problems of steeper slopes. It is well 
suited for most crop purposes. Most 
of this category is also suitable for in
dustrial or commercial use. Nearly 
253,160 acres , or about 52% of the 
County is in this favorable slope range. 

C - Moderately Sloping- 8-15% -
These slopes are suited for residential 
subdivisions with care in construction 
and installations of individual septic 
systems, but are too steep for most 
industrial commercial, and high density 
uses. This slope is also too steep for 
most cropland. About 112,224 acres, or 
23.2% of the Cow1ty is in this category. 

D - Strongly Sloping - 15-25% - These 
slopes can be used for individual homes 
with care, but are generally too steep for 
residential subdivisions, and croplands. 
About 34,973 acres, or 7 .2%ofthe Cotmty 
is in this category. 

E - Steep and Very Steep Slopes -25% 
and up - These slopes are best suited 
for wild life and forestry uses. About 
19,477 acres, or 4% is in this category. 

These slope standards can be modified 
slightly depending upon the direction of the 
slope. Slopes to the east and southeast are 
preferable in this climate and !attitude since 
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they provide for winter and morning sun-

1 
shine; and give some protection from the 
blistering afternoon summer heat and chill
ing northwest winter boreal blasts. Thus, 
it may be feasible, other things being equal, I 
to build on slightly steeper southeast or 
southern slopes than on northern or west-
ern, 

Slopes to the north tend to hold snow 
longer and thus create some danger of 
accelerated runoff and possible flooding in 
the event of a sudden thaw, as contrasted 
with the more gradual runoff from southern 
slopes. 

The PJ Transportation Study has at
tempted to classify, in a general way, the 
types of development that are most or least 
affected by slope. 

RELATION OF SLOPES TO 
TYPES OF DEVELOPMENT 

Most 
Affected: 

Moderately 
Affected: 

Least 
Affected: 

Not 
Affected: 

Urban and 
Suburban Uses 

Row houses 
Low-rise 

apartments 
Factories 
Warehouses 
Rail and high-

way routes 

Detached 
houses 

Commercial 
centers 

Streets 
Institutions 
Offices 

Large-lot 
residences 

Roadside 
commerce 

High-rise 
apartments 

TV towers 
Water pres-

sure tanks 

Source: PJ Paper No. 18 

Rural Uses 

Airports 
Hothouses 

Intensive 
recreation 

Horticulture 
Arable farms 
Feed lots 

Forestry 
Low intensity 

recreation 
Stock farms 
Summer 

resorts 

Reservoirs 
Quarries 

f 
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SLOPES - A J\IAJOH DETERJ\11NANT OF LAND USE 

This map was p1epared by the County Planning 
staff by hand coloring Interpretative categories 
on 72 original field survey sheets and composit
ing and reducing them to a single map . 

It can be seen that about 52% of the County 
Is in the prime buildable (and farmable ) 3-8% 
slope category . These areas seem to be parti
cularly concentrated Jn the SchuylkJJ l Valley, 
Chester Valley , the uplands between Paoli and 
West Chester, and along Routes 1 and IO In 
southern Chester County . 

The steepness of the slope Is a major deter
mJnant of land use for both agricultural and urban 
purposes . Steep agr1cultur11l land is subject to se
vere erosion (and thus, shallow solls), and Is not 
adaptable to farm machinery , Urban steep land 
has many problems such as: grades, cost ly re
taining walls and danger of washing. These dif
ficulties may be overcome; but at such h1gh costs 
as to make steeper s lopes unfeasible for typical 
small home subdivisions, or Industrial or commer
cial purposes . In both cases, steep land should 
be used for pasture or woodland . Land that ls ex
cessively flat may not be well drained or subject 
to flooding . 

The slope categories shown are those used 
and determined by detailed acre by acre field ex
amination as part of the soil survey made by the 
U. S . Soil Conservation Service during the l950's 
(and published July 1963). These categories may 
differ a little from those determined by attempting 
to measure contour distances on the U. S . Geolo
gical Survey topographic quads . The definition 
and llm1tatlon of each s lope range ls given below . 

In order to show the overall patterns of a large 
county on a single sheet, some of the categories 
had to be generalized . More detailed lnterpreta
tlve maps are on file &t the Chester County Plan
ning Commission, or are indicated on the raw 
data maps In the published soil survey report . 

Source : Soll Survey, Chester and Delaware 
Counties, Pa . , U.S . Soll Conservation 
Service, 1963 

SLO PE 

r----, A - Nearly Leyel - J -3% - This slope Is suitable for 
l-.1 all types of commercial , Industria l, Institution and 

residential uses . This is the very flat land of the County, 
and, unfortunately, much of the land In this category Is found 
on the floodplains . About 63 , 3 19acres , o r 13%oftheCounty 
Is In this category . 

B - Gently Sloping - 3 - 8% -This slope is Ideal for re-
'---' sidentlal subdivisions . lt permits good drainage off 

the land scape and a more interesting and variable landscape 
without severe grading problems ; retaining walls and problems 
of steeper slopes . It is we ll suited for most crop purposes . 
Some of this category ls also suitable for Industrial or com
merica l use. Fortunately , nearly 249 , 000 acres, o r about 
52% of the County Is in this category . 

C - Moderately Sloping - B - 15% - These slopes are 
L.--" suited for reside ntial subdivisions with ca re Jn con

struction and Installations of individual septic systems .This 
slope Is not too steep for cropland . About 107,455 acres, or 
22% of the County is in this category . 

-

D - Strongly Sloping - 15 - 25% - Thes e slopes can be 
used for Individual homes with care , but are generally 

tco steep for reaidentleil subdivisions . About 33 , 4S7 acres , 
or 6 . 9% of the County ls in this category . 

-

E & F - Steep and Very Steep Slopes - 25% and up -
These slopes are best suited for pasture , wild life and 

forestry uses . About 19,456 acres, or 4% ls In this category . 

Source : Chester County Soll Survey Report 
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Map l-2 SLOPE AREAS OVER IOO/ o 

EXCESSIVE SLOPE 

Land areas in which elevation changes 
ten feet or more for each hundred 
feet horizontally ore shown in block. 
Note, among other salient features 
brought out in this mop, the rugged 
terrain in northern Bucks County; 
the Coatesville, Downingtown, White· 
marsh formation known as the Great 
Volley; and the steeply sloping land 
caused by many of the major streams. 

Philadelphia Area 

Source: Southeastern Pennsylvania 
Regional Planning Commission 



Table i-1 
PAST TOPOGRAPHIC INFLUENCE DEVELOPMENT PATTERN 

Borough Topography Elevation Range SloEe Range Underl~lng Geolggy Geggraphlc Function 

Oxford On the ridge between the 400'-600' 4-8% Wl s sahlckon Mica Schist Road Junction and market 
Octoraro and Elk Creeks. center. 

West Grove On the relatively level Southern 
Avondale Chester Piedmont Plain in Tough- 400' -600' 0-4% Wlssahlckon Mica Schist Market and commercial cen-

kenamon Valley. Cockeysvllle Marble ters for surrounding farm areas. 

Kennett Square On the rise between the East 200'-400' 4-15% Setter's Formation Agriculture service center plus 
and West Branches of the Red limited Industry. 
Clay Creek. 

West Chester On a level hllltop of a rolling 400'-600' 4-8% Baltimore Gneiss & Gabbro Marketing, cultural, civic and 
Piedmont Plain, educational community developed 

at the hub of a sound transporta-
tlon pattern. 

Malvern On an Upland Plain at the crest 400' -600' 4-8% Wlssahlckon Chlorlte Originally a railroad Junction, now 
1 · of the South Valley Hills. Schist a dormitory community. 

Downingtown On the narrow valley floor of the 200'-400' 0-4% Limestone Ind ustrial communities where a 
Coatesville Chester Valley at the crossings 200'-600' 0-25% transportation corridor crosses 

of the East and West branches the East and West branches of 
of Brandywine Creek. Brandywine Creek . 

S, Coatesvllle On the south slopes of the South 200'-600' 0-25% Wis, Chlorlte Schist Municipal entitles created from 
Modena Valley Hills created by the lnci- the Coatesville Industrial 

slon of the West Branch of the community, 
Brandywine Creek. The stream 
valley narrows as It flows south-
ward through Modena. 

Parkesburg In the narrow, western portion of 400'-600' 0-8% Limestone Market communities located 
Atglen the Chester Valley. 400' -600' 0-8% Limestone along the Penna, R.R. There l s 

minor Industrial activity In 
Parkesburg. 

Honeybrook On a rolling upland plain above 600'-800' 4-8% Granodlorlte Agriculture & Tra nsport Center. l t Elverson the North Valley Hills, 600'-800' 4-8% Granodlorlte Marketing & Service community. 

Phoenixville On level la nd at the junction of 65'-200' 4-8% Stockton Sandstone River valley Industrial community 
French Creek and the Schuylkill at stream juncture, 
River. 

Spring City A community creat ed around a 65' -200' 0-15% Brunswick Shale River valley Industrial community 
river crossing point u p the a t a river crossing. 
Schuylklll from Phoenlxvllle. 

Planning Application 

Landforms and Slope Shape the Cotmty' s 
Urban Growth. 

More so than in most of its neighboring 
cormties, the landforms and slope have 
shaped Chester Cmmty's past growth; and 
in much the same mam1er for the same 
reasons will continue to do so. 

Map L-2, entitled "Excessive Slope" 
provides an overall regional picture of Slope 
Over Ten Percent in Southeastern PeilllSyl-
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vania. It is apparent that Chester Cormty 
has a larger percentage than its neighbors . 
of land with slope over 10%. The natural l 
area of lesser slopes as described below in I 
the areas such as the Schuylkill and Chester 
Valleys, the West Chester - Paoli Plain are 
readily apparent. 

Table L-1, "Past Topographic Influence 
on Urban Development" summarizes the 
topographic and geographic factors that have 
created the urban growth in the County. 



I . 
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Most urban centers have developed on level 
ground at stream or road jw1ctions or at 
confluences of major streams with the 
Schuylkill River. 

All these major natural features de
scribed in this report can be summarized 
and related to future development possibil
ities for the several platming regions with 
the slope areas the main criteria. The 
Cow1ty lends itself to several major physi
cal planning regions as follows: A map 
showing the general location of some of 
these areas is in the Summary. 

Chester Valley - The County's most 
str.iking landform is the Chester Valley, 
which was the first gateway to the West 
bridging for about 50 miles the Phila
delphia area with the Lancaster - Fred
erick lowlands. Here the first highway 
and the first railroad to the West was 
built. Later, main power lines and the 
first stages of the limited access high
way also followed in this transportation 
corridor. The level, well drained land 
is the most valuable, bothagriculturally 
and in mineral resources, due to the 
underlying limestones and dolomite. It 
has the gTeatest potential ground water 
yield, but at the risk of gTound water 
contamination. Despite the value of the 
farmland, much of the Chester Valley 
should develop for relatively intense ur
ban growth. Both public water and sewer 
services are needed and relatively easily 
supplied. The Valley Hills will provide 
an attractive framework and vista for 
urban development. 

The manufacturing cities of Downingtown 
and Coatesville were located where the 
Valley was crossed by two branches of 
the Brandywine, thus providing a water 
supply, and in the early years, alimited 
power source. The small market towns 
of Atglen and Parkesbm·g are at the road 

. jw10tions in the Valley. 

The North and South Valley Hills, of 
course, tend to be steeper and less 
suited for large scale development; but 
are suited for large lot development. 
However, there are some relatively level 
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sections near the top and these have been 
heavily developed, particularly in Tred
yffrin Township, and its extension along 
Route 202 into Malvern. Elsewhere, the 
North and South Valley Hills become 
steeper westward and the Valley devel
opment in the South Hills is even less. 
?espite the water, excavation, andgrad
mg problems involved, the Valley Hills 
are attractive for some types of large 
lot hillside homes to take advantage of 
the vistas and views, but any sort of 
mass development should not be en
couraged on the steeper slopes. 

Schuylkill Valley Lowland - The Trias
sic lowlands of the Schuylkill Valley in 
the areas west of Phoenixville and Spring 
City seem to have development poten
tfal because of the gentle topogTaphy, 
relatively large ground water supplies, 
and availability of the Schuylkill River 
for water supply and sewage disposal. 
This a r ea is also a transportation 
corridor - the first canal, early rail
road, and future prospect of a great 
Schuylkill Valley Industrial Highway, all 
combine to indicate a favorable future as 
an urban reserve for this region. The 
soils here are physically suitable for 
cropping, but tend to be shallow, and less 
fertile than those in the Chester Valley 
or the Southern Piedmont Uplands. 

West Chester - Paoli Plain - Another 
major area of relatively level land, here 
called the West Chester Plain, tends to 
run roughly along Route 202 from West 
Chester to Paoli and from the North 
Valley Hills to near the Delaware Catmty 
boundary. It is the area of the head
w~ters of several streams (Darby, 
Ridgely, Crum, and Chester Creeks) 
that drain to Delaware County. Water 
can be supplied by the Philadelphia Sub
urban Water Co. and others, but sewage 
disposal would be more difficult. It is an 
area underlain by hard gabbroic g11eiss, 
and thus has little ground water; the hard 
rock may also make excavation more 
difficult. The area has good transporta
tion access, is adjacent to the outward 
sprawl of urban growth, and would seem 
to have considerable developmental pos
sibilities. 



The Southern Piedmont Uplands - Much 
of the Southern Chester County Piedmont 
has gently sloping uplands, between the 
Brandywine and Octoraro and between 
the North Valley Hills and the deeply 
carved stream valleys of the Elk and 
Clay Creeks. This area contains the U.S. 
Route 1 and the agricultural market 
towns that have developed along its cor
ridor; and also the rich farm area along 
Route 10 from the Oxford area to the 
Chester Valley Near Parkesburg. 

This area contains the largest amount 
of serious working farms in the County. 
While some urban development is likely 
around and near the existing urban cen
ters, this region will probably remain 
the largest farming region in the County. 

The Northern Chester Piedmont - There 
are several areas of relatively g-entle 
slope in the Northern Chester Piedmont 
where either agricultural or urban 
growth could take place. The largest and 
most productive of these is Honey
brook - Elverson Upland, g-enerally 
between the Welsh Mountains and the 
Baron Hills. This is an area of good 
farmlands that will probably remain in 
that use in the foreseeable future, since 
it is remote from urban centers and pro
tected by steeper topography. There are 
also areas of relatively level land in 
Uwchlancl Township near the Lionville 
interchang;e that have encourag-ed sub
stantial recent subdivisions based upon 
access to the Turnpike. 

Highways and Railroads Follow Landforms 
on Ridges or Valleys. 

Topography has determined, to a large 
part, the location of major highways. U. S. 
Route 1 follows the relatively level Southern 
Chester Piedmont. U. S. Route 30, for the 
most part, is confined to the south side of 
the Chester Valley. Its greatest terrain 
problems are encountered where it crosses 
the North Valley Hills (east of Coatesville) 
and the South Valley Hills (northern corner 
of Willistown Township). The Pennsylvania 
Turnpike enters the County from Berks 
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County and follows the Valley of the Marsh 
Creek, skirts the g-entlyundulatingNorthern 
Chester Piedmont near Lionville and fol
lows the ridg-e of the North Valley Hills, 
until a gap occurs at Devault allowing the 
highway to follow the base of North Valley 
Hills into the Schuylkill Plain. North-South 
highways encounter the greatest terrain 

1 
problems. Road locations following this 
general alignment will take advantag-e of 
stream valleys and breaks in topography. 

I. 

r 
The Pennsylvania Turtff>ike enters the 

Chester Valley near .Devault. 1 
The relatively rolling topography has 1 

made highway location and construction a 
more difficult problem than in the flatter, 
sandier areas, and thus contributes to the 
problems of narrow, winding, 18 ft.-wide 
cartways with poor sight distance. 

1 · Because railroad grades must be flatter 
than highways, topography dictates rail lo
cation to a greater extent. Most noticeable J 

is rail alignment along streams and in major . 
valleys. The "Main Line" of the Pe1msyl
vania Railroad occupies the southside of the 
Chester Valley. The East and West branches 
of the Brandywine Creek are occupied by 
the Pennsylvania and Reading Railroads re
spectively. The Reading Railroad is also 
located in the Chester Valley and the Schuyl
kill Plain. The Octoraro Branch of the Pem1-
sylvania Railroad traverses the Southern I 
Chester Piedmont and roughly parallels , 
U. S. Route 1. 



DRAINAG& BASINS AR& NATURAL PLANNING UNITS , 

Most cltlzcns know their townsh ip , 
borough and other man-made political 
boundaries; but few know the natural 
watershed or drainage basin of their 
homes . 

'l'he watershed drainage basin ts 
the princ i pal nature-made unit. It ls 
the v ital unit for sanitary and stonn 
sewer planning, and for most conser
vation planning . Recently watershed 
associatJon s {such as the Brandywine 
Valley Associ.Jlion) have been Conned 
to focus on lnnd-use conservation. 
problems. 

The ridge 11nes shown are the 
drainage d ivides. Water flows down
hill from each divide toward the 
stream indicated, and thence even
tually to the sea . 

DRAINAGE DIVl.DES 

ELK 
Ma jor Basins 

CRUM 
Sub-Major Basins 

PIGEQ.i'.'\ 
Minor Ba~ins 

Sub-Minor Basins 

MAJOR DRAINAGE BASINS IN CHESTER COUNTY 

Approx . Area 
l 

Name Square Miles Percent 

Brandywine 281 37. 0 
Schuylk 111 180 23 . 7 
C l ay 102 13.S 
Octoraro 74 9 . 7 
Elk 63 8 , 3 
Delaware 60 7 . 8 

1 Area determined by a polar planl meter. 

Map compJled Sprtnq 1962, printed March 1963 . 

.ST :\ T E. 

The map was made by the con
t rolled reduction of .the twenty four 
7~ 1 U . S.G. S. quadrangles cover ing 
Chester Count y {in whole or In part) 
from l "::::i.2000' to l " = l mile . A geo
logist determined t he various divides. 

Drai nage patterns are s imilar to 
a tree with major and many minor bran
ches. The heaviest lines on the map 
show the major divides separating ma
jor streams such as the BrandY\Vi ne, 
with Ug'h ter weights for the minor and 
sub-minor basins, In genera l no ba
sins of less than two s quare miles 
were shown. 

Stream names are those show:: 
on t he U.S. Geologica l i.'.lnd Soll Sur
vey maps . Minor run basins show 
blanks where unnamed. Name sug
gestion s from local o fficials and 
watershed associations are welcome 
and will be added to future maps. 
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Drainage 

Most Streams Flow in a Southeasterly 
Direction Toward the Sea. 

Drainage is the natural downward flow 
of all water to the sea and the mode by which 
it travels - whether through surface ditches, 
gullies, streams or rivers; or subsurface 
water tables and solution channels; or a 
combination of above or m1derground modes. 

Most of the main streams - Brandywine, 
Elk, Clay Creeks - in Chester Cotmty, flow 
down the main southeastward trending slope 
at an approximate right angle to the main 
strike of the rock. They are known teclmi
cally as consequent streams because they 
follow the initial slope of the land. The 
French, Pickering, Pigeon, and others in the 
Triassic lowlands - that flow to the Schuyl
kill - are exceptions. They start as conse
quent streams in the hard rock uplands; but 
then flow northeast to the Schuylkill by erod
ing channels down the weaker Triassic age 
rocks. Streams that take short cuts through 
weaker rocks are known technically as 
''subsequent streams". The drainage to the 
Octoraro which trends southwest, rather 
than southeast, may be termed a secondary 
consequent stream. 

For greater ease of understanding, this 
report divides the Cotmty into six major 
drainage areas. The location and areal ex
tent, as shown on the small fold-out map, 
entitled, "Drainage Basins1'. 

Drainage Areas in Chester Com1ty 

Name 

Brandywine 
Schuylkill 
Clay Creek 
Octoraro 
Elk 
Delaware 

Land Area 
Sq. Mi. 

281 
180 
102 
74 
63 

--2.Q_ 
760 

% of 
Land Area 

37.0 
23.7 
13.5 

9.7 
8.3 

----1.&. 
100.0 

Over 60 percent of Chester County is 
drained by two streams - the Brandywine 
Creek and the Schuylkill River. By adding 
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the drainage area of the Clay Creeks, these 
three drainage systems comprise 663 square 
miles or nearly 75 percent of the Com1ty. 

A drainage basin is that natural mold 
rimmed by sufficient topographic elevations 
from which one stream is fed. Drainage 
Basins are graded according to Major Ba
sins, Sub-Major Basins, Minor Basins, and 
Sub-Minor Basins, as shown on the (fold-out) 
map entitled, "Drainage Basins". Examples 
of each are: 

Major Basin - Delaware River 
Sub-Major Basin - Brandywine Creek 
Minor Basin - West Branch 
Sub-Minor Basis - Birch Creek 

82% of Chester Com1ty Drains to the Dela
ware (58%) and Schuylkill (24%) Rivers. 

There are three major basins draining 
Chester Cotmty and they are: 

Name Sq. Mi. Area % of Co. 

Delaware and 
Schuylkill Rivers 623 82.0 
Susquehanna 
(Octoraro) 74 9.7 
Chesapeake Bay 
(Elk) 63 8.3 

760 100.0 

The Stream Pattern Is Densely Spaced and 
Has a Dendritic Pattern 

Most of the stream pattern of Chester 
Cow1ty flows somewhat like the branches 
of a tree with successive smaller branches, 
which physiographers call a "dendritic" 
pattern. This is due to relatively w1iform 
permeability of the tmderlying rock. There 
are small areas, particularly where the 
Brandywine crosses the North and South 
Valley Hills, where some of the streams 
assume a "trellis" pattern. 

Because of the 45 inch average rainfall 
per year, and the small capacity of most 
of the tmderlying rock to absorb and store 
water, the drainage pattern is closely spaced 
with many streams per square mile. 



Typical water shed-Birch Run. 

Drainage Basins (Watersheds) Are the Nat
ural Pla1ming Units 

Most citizens know their township, bor
ough and other man-made political bound
aries; but few know the natm·al watershed 
or drainage basin of their homes. 

The wa te rshed drainag;e basin is the 
principal nature-made w1it. It is the vital 
unit for sanitary and storm sewer planning, 
and for mos t conservation planning. Re
cently, watershed associations (such as the 
Brandywine Valley Association) have been 
formed to focus on land-use conservation 
problems. 

The ridge lines shown on the small fold
out map, entitled, "Drainage Basins" are 
the drainage divides. Water flows downhill 
from each divide toward the stream indi
cated. 

Drainage patterns are s imilar to a tree 
with major and many minor branches. The 
heaviest lines on the map s how the major 
divides separating major str eams such as 
the Brandywine, with lighter weights for the 
minor and sub-minor basins. In general, 
no basin of less than two squar e miles was 
shown. 
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Urban Growth Makes Rw10ff and Flood 
Problems More Critical. 

The original land cover fow1d by the 17th 
century settlers was a virgin forest of hard
wood {Oak, Chestnut, and Hickory). Heavy 
wood cover tended to absorb and moderate 
rainfall and coupled with natm·al ponding [ 
regulated runoff in a more natural way, and 
tended to hold back flash floods . 

The clearing of land accelerated rw1off 't 
and erosion, and on some of the steeper 
slopes carried off up to 7 5% of the original 
topsoil. Urban growth has greatly acceler- I 
ated rw1off problems and tends to create \ 
flash floods. 

It is vital that building that would be ) 
damaged by flooding be kept off the flood 
plains . The soil sm·vey indicates the area 
of alluvial soil flood plains, as maped in the [ 
soil section of this report, which is the 
minimum area subject to more or less reg
ular flooding. In order to ascertain the areas [ 
subject to flooding at various frequencies 
more exactly, the Chester Cow1ty Planning 
Commiss ion and the Brandywine - Red Clay 
Valley Associations jointly applied in April 
1963 for a detailed determination of relative 
flood frequencies by the Corps of Army En
gineers. 

Uusally of more frequent concern than 
too much water is the problem or too little 
during an occasional cb.·y year. Fortunately, 
the Brandywine Valley Water Supply Plan 
of many small upstream flood control and 
wate r supply r eservoirs coupled with in
cr eased use of sow1d conservation practices 
are the best tools now available to deal with 
the problems of too much or too little water. 

Chester Cow1ty, through the Brandywine 
Valley Association, has been a national pi
oneer in water shed conservation. The Asso
ciation sponsored one of the first 566 Small 
Watershed Flood Prevention P rograms in 
the Northeastern United States. The need \ 
now is to continue to support this work, and 
particularly, to extend watershed work to 
other parts of the Cotmty, especially to the 
French Creek and other basins draining into 
the Schuylkill River. 
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Underlying Geology is of Major 
Practical Importance. 

The type and structure of the rocks 
Wlderlying Chester CoWlty are of major 
direct and indirect practical concern to the 
planner in determining the uses that could 
or should be made of the overlying land 
surface. They have been a major factor in 
determining the landforms and slopes de
scribed in the Landforms Section; and thus, 
directly and indirectly influence such as
pects as transportation routes and the pat
tern of settlement. Rock properties are the 
major determinant of the quantity, quality, 
and contamination potential of ground water; 
the ease of difficulty of excavation; the 
soWldness of fow1dations for buildings, high
ways, bridges, and dams; the possible haz
ards of earthquake, abnormal settling of 
foWldations, rockslides and background ra
diations; the capacity to absorb or transmit 
explosion shocks; the nature and property 
of building stones and other earthproducts, 
and, in part, the type of soil foWld. 

This Report is a Limited, Non-Technical, 
Generalized Report of a Few Geologic Fac
tors Important to Planning Preliminary to 
More Detailed Studies. 

Time and resources available for this 
report permited only basic generalizations 
in non-technical language of a few of the 
aspects of Chester County's w1derlying 
rocks and their structures that are impor
tant to an Wlderstanding of the existing land 
use patterns and of factors important in fu
ture land use planning. 

Its emphasis is on practical applica
tions - how the Wlder lying rocks affect the 
uses that can and should be made of the 
land surface. Excellent teclmical analyses 
are available in the published reports listed 
in the bibliography; although some of these 
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do not discuss the practical application to 
pla1ming or necessarily reflect the latest 
knowledg-e. Most of these reports are outof 
print; but copies can usually be found in the 
larger reference libraries, and some are 
on file at the Chester Cow1ty PlalUling 
Commission office. Many of the State Geo
logical Survey Bulletins, such as M-15 on 
"Building Stones of Pa." (1930), and M-20 
"Limestones of Pa." (1935) and Water Supply 
Report W-4 "Ground Water in Southeastern 
Pennsylvania" (1934), are still useful. 

While, for the most part, g'Elneralizations 
pertaining to such factors as ground water 
yield, rock competency, mineral content, 
soil derivations, etc. are based upon com
petent sources, it must be Wlderstood that 
the indefinite nature of geology as a science 
introduces many exceptions and variations. 
Natural properties of rocks can and do vary 
gTeatly from formation to formation and 
from place to place within a formation. As 
a result, detailed studies of any specific site 
problem require the service of a competent 
g-eologist. 

Fortw1ately, Chester County's geology 
has been closely studied and mapped by 
geologists in the past in greater detail than 
is true for most other areas. Additional 
studies in the nature of groWld water anal
ysis, of the crystalline rocks and airborne 
mag11etometer mapping are still taking 
place. Much remains to be done, in more 
detailed surface mapping, as well as in de
tailed quantitative studies of mineral and 
ground water resources. 

It is hoped that the services of a geolo
gist can be obtained later to undertake a 
more detailed and teclmical. approach to 
practical and applied aspects of geology in 
planning than is presently possible. One 
need is to be able to more definitely relate 
urban lot sizes and population densities to 
the underlying rocks and soils. 



Areal Geology 
formation bormdaries. Although there have I 
been some changes in terminology and 
classification, these can be adjusted without r 
remapping. \ 

The Cormty Geology was Well Mapped Dur
ing the 1920's and 1930's. 

Geologically, Chester Cormty is com
prised of a highly complex area of folded 
and altered rocks of many ages where in
terpretation is difficult. Rocks of all th1·ee 
origins occur: igneous, metamorphic, and 
sedimentary, with most major rock types 
of each being present. 

The basic areal geology of the Cow1ty 
was relatively well mapped during the 1920' s 
and 1930's by the pioneer geologist of the 
Philadelphia region, Professor Florence 
Bascom, then Chairman of the Geology 
Department of Bryn Mawr College, and her 
many associates. The Coatesville - West 
Chester 151 quadrangle was published in 
1932 as U. S. Geological Survey Folio No. 
223, and the Phoenixville - Honeybrook 
quadrangles in 1937 in U. S. Geological 
Survey Bulletin No. 891. These two publica
tions are the basic specific teclmical refer
ence sources for Chester Cow1ty and include 
the most detailed geologic maps at a scale 
of 1:62,500 or about 1" = 1 mile. The maps 
are printed on the old 15 minute geological 
survey quadrangles published arormd the 
turn of the century and were then - and rmtil 
the mid 1950's (when the present 7-1/2 
minute topographic quadrangles were pub
lished) - the most accurate base maps 
available. Parts of the eastern end of the 
CoWlty are covered in the old Philadelphia 
Folio No. 162 (1909); and a piece of the ex
treme southwestern area is in the McCalls 
Ferry-Quarryville quadrangle published in 
192 9 as U. S. Geological Survey Bulletin No. 
799. Chester Cormty, of course, is also in
cluded in less detail in the new Geologic 
Map of Pennsylvania published in 1960 at a 
scale of 1:250,000 approximatelyfourmiles 
to the inch. This map also contains chang-es 
in terminology, and some previously w1pub
lished changes in areal mapping. 

These maps present the most recent 
information available. Owing to the soil 
covering, few rock outcrops are visible and 
contacts are often indefinite, and there is 
much intergrading of rock types. It is there
fore usually impossible to indicate exact 
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Since the detailed maps are out ofprint, 
it is anticipated that the Chester County 
Planning Commission will later reprint a 
large scale revised version showing all 
features and resom·ces. Meanwhile, a small I 
fold-out map entitled, "Geology", shows , 
major rock type relationships used in this 
report in a g-eneralized way. A larger scale ( 
version of the same map showing the details 
of the originally mapped rock types is avail
able from the Planning Commission upon · 
special request. ) 

Rock Types Have Been Grouped for Sim-
plicity and Practical Analysis. 1 

Rock types are classified basically 
by origin, by rock type, and by age of 
formation. Of these, the rock type is the ~ 
most important for this report. Technical ' 
differences in mineral or chemical com
position, texture or structm·e, and ag-e, 
not having major effects on practical ap
plications are not treated in this report. 
These technical matters are described in r 
the reports listed in the geology bibli- I 
ography. 

{ The basic rock types of most of Chester 
Cow1ty are crystalline meta-igneous and 
metamorphic rocks. Sedimentary rocks of 
Triassic age are found in the Schuylkill I 
Valley Lowlands generally east of French 
Creek; and meta-sedimentary limestones 
and dolomites of Cambrian and Ordovician 
ag-e w1derly the Chester Valley. 

The principal rock types, location, and 
their practical properties are described in ~/ 
the paragraphs that follow, and are shown 
on the small fold-out map entitled, "Geol-
ogy". 1 
Crystalline Igneous and Metamorphic Rocks 
Underly Most of the County. 

Most of Chester Cow1ty, except most of I 
the Schuylkill Valley Lowlands, are under-

j 
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lain by metamorphic rocks. These are rocks 
that have been recrystallized and in many 
cases hardened by intense heat and pressure 
when they were far below the surface during 
one or more periods of great geologic dis
turbance. Original metamorphism took place 
in early geologic times with folding and 
faulting dtu•ing the Appala.chian Revolution. 

The degr ee of metamorphism depends 
upon the original rock type before recrys
tallization and the relative intensity of heat 
and/ or pressure. These are difficult tech
nical considerations, far beyond the scope 
of this report other than to say that the 
original shales were foliated and hardened 
to schists andphyllites, sandstone to quartz
ites, limestone to marble, and granites to 
gneisses. There are many degrees of meta
morphism found in the rocks. 

All generally are fairly r esistant to 
erosion and tend to form rolling uplands. 
As a group, metamorphic rocks are hard 
and dense, and thus have little grow1d water 
storage capacity, except in the fractures 
and fisstu·es. They generally make excellent 
foundations, provided solid bedrock below 
the weathered area is reached. There is 
often, particularly overlying schists, a 
deeply layered zone of soft, strongly weath
ered "rotten rock" known as 11saprolite11 • 

Where solid unweathered bedrock is in
volved excavation is difficult. Many types 
of metamorphic rocks have value as dimen
sion stone and a few as crushed stone. 

The overlying soils tend to be s ilty or 
clayey loams in the Glenelg Manor or 
Glenelg - Neshaminy Association. These 
soils are relatively susceptible to frost 
action and are not the best for engineering 
construction. 

I , The major crystalline rocks, according 
l to Dr. E. H. Watson, Charman of Geology 

of Bryn Mawr College, are: 

Hybrid Granitic Gneisses - Most of the 
Cow1ty between the North Valley Hills and 
the Triassic Lowlands and a large portion 
of the eastern part of the County are w1der
lain with metamorphic rocks that were 
originally both sedimentary and igneous 
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rocks. These rocks were originally mapped 
by Professor Bascom as gabbro (amphibo
lites}, granodiorite, Baltimore gneiss and 
quartz-monzonite, but because of similar 
properties and much interg-rading, the gran
oriorite, quartz-monzonite and Baltimore 
gneiss are lumped as granitic g11eiss. They 
are light colored "felsic" rocks. The "gab
bro" is really an amphibolite, is dark col
ored, and was originally probably gabbro 
or basalt. 

They are hard rocks that have strong 
though varying resistance to erosion and in 
parts of the region form rolling uplands. 
The amount of relief present varies in dif
ferent localities and depends upon the rela
tive position of the uplands above local base 
level as well as local differences in rock 
hardness. In the northern part of the County, 
elevations are higher and stream gTadients 
steeper; hence stream erosionhas cut more 
deeply into the uplands with the result that 
they are more strongly dissected and include 
a number of moderately deep narrow val
leys. At the head of the streams in the West 
Chester - Paoli areas , stream gradients 
are not as steep and downward erosion is 
not as rapid and thus a relatively level and 
unclissecte d upland is present. 

These rocks weather to a moderate 
depth. The gabbros (which teclmically are 
now r ecog11ized as amphibolites} and Balti
more gneisses weather r ather evenly to an 
average depth of about eight feet, with the 
gabbros tending to form boulders. The gran
odiorites and quartz-monzonites, mostly 
occuring to the north of the ChesterValley, 
tend to weather more deeply to about 10 to 
15 feet, and weather more irregularly. This 
uneven weathering makes test drilling nec
essary prior to construction of foundations 
and roads. 

All of the above rock types are over
lain by e ither the Glenelg-Manor or the 
Glenelg-Neshaminy Soil Association with 
some tendency for the Glenelg-Neshaminy 
Association to be more common over the 
rocks originally mapped as gabbro or Bal
timore gneiss. This may be related to the 
greater ru1Certainty of proper f u.nctioning 
of septic tanks in the Glenelg and Neshaminy 



soils formed from this parent material than 
those formed from mica schists, as dis
cussed in the soils section. The Baltimore 
gneisses tend to be clayey. 

Because the amphibolites are harder, 
denser, and less weathered, the fractures 
are fewer, and these types, along with the 
even denser diabases, are the poorest water 
sources in the County. Water yields range 
from 2 - 10 gallons per minute. The other 
gneisses, granodiorite, and quartz monzo
nite, particularly the latter two, tend to be 
more deeply weathered and may yield be
tween 0 - 60 gpm with an average of be
tween 5 and 10 gpm. 

Some of the gabbro and amphibolite 
have value as crushed stone because of its 
hardness and touglmess. The other gTani tic 
g11eisses also have some possible use as 
crushed stone, but are not widely used be
cause better sources are available. The 
Baltimore gneisses have had some use as 
a building stone, but more sofromquarries 
in neighboring cow1ties than from those in 
Chester County. The Cornog quarry near 
Glenmoore, producing crushed stone, mines 
granitic g11eiss. 

All these rocks are excellent for founda
tion support - generally being the strongest 
available - for heavy construction such as 
building and dams - provided soWld w1-
weathered rock is reached. All g·ranitic 
gneiss may be subject to a slight amow1t of 
rock creep or downward slippage of massive 
jointed blocks; but this characteristic is 
measurable only over a period of many 
generations. 

Pickering Gneiss - Pickering g11eiss 
has properties similar to those of the hy
brid granite gneisses. The chief difference 
is due to the possible presence of graphite 
and to a slightly larger supply of ground 
water. This rock is shown separately on the 
accompanying geology map; and is fow1d 
·primarily in the vicinity of Pickering Creek 
and in the area directly east of Elverson. 
It has not been used as a crushed or build
ing stone. 

Anorthosite - Anorthosite is found in an 
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oval shaped area about six miles long and 
3-1/2 miles wide in Honeybrook, West 
Nantmeal and Wallace Townships, as shown 
on the fold-out Geology map. It is an un
altered igneous intrusion with different min
eral and chemical composition from granitic 
gneiss in that it contains much more pla
gioclase feldspar . This is an unusual rock 
type for this area. It is hard and similar 
to gabbro in that it weathers rather slowly 
to an average depth of five to eight feet. 
Neshaminy - Glenelg soils overly, has 
little space for ground water storage and 
has a yield range comparable to gabbro of 
0 - 10 gl)m with an average of 5 gpm. This 
rock may have value as a crushed or dimen
sion stone, but is not now so used. Because 
it contains25 - 30%alumina, therockmight 
have a long range future possibility as 
aluminum ore, when cheaper electric power 
is available and better sources elsewhere 
are exhausted. 

Pegmatite - Pegmatite dikes are lim
ited in extent in the Cow1ty and have not 
been shown on the Geology map because of J 
their small size. Pegmatite is found in 
granitic material in Schuylkill Township, 
in Valley Township, in the middle of Willis
town Township, and in New Garden and 
Kennett Townships. Weathering is somewhat 
irregular, this being a very coarse granitic 
rock. This formation is found in a rolling 
topography and because of irregular weath
ering soils will frequently be thin to non
existent on hilltops and as deep as 20 feet I 
in valleys. The pegmatites will generally ' 
yield small quantities of water with a re
covery ranging from 0 - 10 gpm with an 
average . of between 5 and 8 gpm and have 
proved more reliable as a source than the 
rock diabase. Pegmatite contains feldspar 
and quartz and was quarried in the past for 
feldspar. Just over the State Line in Dela
ware, this formation is being quarried for 
kaolin. While pegmatite is a relativelyhard 
rock, fow1dations will be reasonable to ex
cavate. 

Schists - The most abundant rock un
derlying most of Chester Cow1ty south of 
the Chester Valley (except in the eastern 
portion) are schists, which are a result of 
the metamorphism of soft clay shales 
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originally present. They are moderately 
hard and tend to weather somewhat deeper 
than g"enisses or other hard rocks. Conse
quently, the landscape in the mica schist 
area tends to be less rolling than the granitic 
gneisses north of the Chester Valley, ex
cept where Clay Creek and Elk River steeply 
down-cut in their course to the Fall Line 
Zone and the Coastal Plain. 

The deep weathering of this rock, occa
sionally as much as 100', tends to improve 
the percolation characteristic of the soil; 
but frequently presents fow1dation prob
lems. The rock material in the deeply 
weathered zone is known as 11saprolite11 or 
"rotten rock". Foundation conditions for 
heavy buildings should be carefully checked 
in areas underlain by schist. Deep weather
ing is particularly a problem in some of 
the southern areas and in the South Valley 
Hills. 

Because of the greater weathering, 
schists yield more ground water, the 
amounts ranging between 10 and 30 gpm to 
a maximum of 70 - 100 gpm. Some of the 
smaller boroughs , such as Oxf<?rd insouth
ern Chester County, manag"e to obtain a 
precarious municipal water supply from 
wells, but are now facing shortages. The 
ground water from schists is of high quality 
of pm·ity and softness. 

The schists can be divided into two 
phases: the northern and the southern. 
Both form rolling uplands g"enerally more 
gentle than the gneisses. The two are sep
arated by a line on the small fold-out 
Geology map. 

The northern phase is comprised of 
two formations: the Wissahickon albite 
chlorite schist and the Peters Creek schist. 
The albite chlorite schist underlies and 
forms the South Valley Hills while the 
adjoining Peters Creek schist forms the 
uplands to the south. Weathering of these 
rocks is deep, particularly in certain areas 
of the South Valley Hills. Foundation prob
lems may occur because of the great 
depth of weathered rock. The rock itself 
has no significant commercial value. It is 
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less metamorphosed than the southern 
phase. 

The southern phase is comprised of 
Wissahickon oligoclase mica schists, which 
also form rolling uplands. It, too, is deeply 
weathered, with the weathered zone averag
ing 30 to 50 ft. to bedrock with occasional 
thicknesses as great as 100 ft. before 
fresh bedrock is reached. Precaution in 
detail foundation testing for heavy build
ing is needed. Water yields are slightly 
better than the northern phase, with fewer 
dry wells. There is some possibility with 
drilled wells of mica flakes clogging the 
screen. 

The mica schist has been extensively 
quarried for building stone in the Phila
delphia region; however, there are few 
quarried in the Chester County area, per
haps because of excessive distance from 
building sites. The weathered upper por
tion of the mica schist has some possible 
value as a future source of low gTade mica 
for insulation products; although in compe
tition with the preferred white mica, it 
suffers the handicap of a yellow color (due 
to iron content) . 

Diabase and Quartzite are the Most 
Resistant Rocks and Thus are the 
Principal Ridge Makers. 

Several of the hard rock types, primarily 
the diabases and quartzites, are particularly 
resistant to erosion and consequently form 
the major ridges in the County. The degree 
of relief depends in a large part upon the 
resistance of the sm·rounding rocks. Thus, 
where the hard, highly resistant Chickeis 
quartzites lie adjacent to the softer, more 
easily eroded limestones of the Chester 
Valley, very prominent ridges are present. 
Similar ridges occm· in the vicinity of the 
contact of the diabase and the shales under
lying the Triassic lowland. 

The principal ridge makers are the dia
base and the quartzite, with serpentine and 
related rocks, also forming uplands. All of 
these rock types are shown separately on 
the Geology Map. 



Diabase - Diabase is a hard, tough, 
igneous, intrusive rock, the hardest and 
toughest in the County with the possible 
exception of localized areas of quartzite. 
Most of the diabase in the County is in the 
high ridge of the upper region of French 
Creek in Warwick Township. There a re 
some areas of older pre-Cambrian dia
base dikes scattered throughout Baltimore 
gneisses, but these are too small in areal 
extent to be shown on the Geology map. 

Because of its hardness, compactness 
and resistance to fracturing and fissuring, 
diabase has a very low porosity and few 
voids. Consequently, there is little con
tained water, with wells yielding very low 
volumes that range from 0 - 5 gpm. As a 
rock type, it is the poorest source of ground 
water in the Cow1ty and dry holes are fre
quent. 

The rock is very resistant to weathering 
and tends to form into massive boulders 
with minimum amounts of fine material 
suitable for soil. Soils are thin (3 - 5 feet) 
or non-existent. Owing to its hardness, 
areas underlain by diabase are g-enerally 
unsuitable for Ul'banization because excava
tions for foundations and rock cuts are ex
tremely difficult and costly. Such areas 
should best remain in woodland. 

The rock has some value as trap rock 
for non-abrasive crushed stone and paving 
stone and is the source of the famous "Bel
gium block" that paved and curbed the City 
of Philadelphia. Because it takes a high 
polish and is durable, its chief value is for 
monument stone and a building trim known 
as "black g'l'anite" . Haulage over long dis
tances to specialty market is feasible be
cause of this special value. Diabase is gen
erally not used for dimension stone, except 
locally, because of its somber black color. 

Quartzite - Quartzite is a strongly met
amorphosed sandstone that occm·s as a 
hard, smooth rock. Its hardness, second 
only to diabase, resists erosion and 
weathers slowly. As a consequence it may, 
and frequently does, form high sharp ridges. 

Mos t of these ridg-es, including part of 
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the North Valley Hills, Welsh Mow1tains, 
Baron Hill, Thomas Hills, and State Hills, 
are Chickies quartzite areas north of the 
Chester Valley. The only quartzite areas 
south of the Valley are the Settler's quart
ite which forms lower ridges over the 
Toughkenamon Valley and the central ridge 
in Kennett Square. 

Like other hard rocks , water yields are 
l 

low, although slightly better than from dia
base or gabbro. Average rang-es are be- J 
tween 5 and 15 g-pm. 

Quartzite, particularly the Setter's 
quartzite, quarried near Avondale, is a 
valuable and beautiful stone. The Chickies 
quartzite elsewhere has been used as a 
blast furnace factory lining. Quartzite 
sometimes has been used as a crushed 
stone; but is not as desirable as other 
competing rock types because of its lack 
of cementing properties, a tencency to 
brittleness, and to undue wear of crushers 
due to its hardness. 

J 1 
Serpentine - Serpentine and related 

rock types are moderately hard ultra-basic J 
metamorphic rocks formed from original j 
igneous intrusions. It is found primarily 
in the area south of Oxford near the Mary
land border. Small out-crops are also fonnd 
in the West Chester and Willistown areas. 
It tends to weather slowly, but not as slowly 
as diabase. A thin, poor "Chrome soil", 
with little agricultm·al value , overlies it. 

Depending upon the surrow1ding rock, 

1 serpentine tends to form low, flat uplands. ( 
Because of the poor quality of the soil and 
the difficulty of excavation, the area is 
known as the "Barrens". The Pe1msylvania 
Department of Highways has r eported that 
the soils formed from serpentine are the 
most difficult in the State for highway con- 1 
struction. 

The rock tends to fracture more easily j 
than does diabase and quartzite and thus 
grow1d water yield may average between 
10 - 3 0 g-pm which is sufficient for domestic 
use. It contains more dissolved salts than 
other rocks. 

l I 



Serpentine stone, with its distinctive 
green color, was once widely used for build
ing purposes. Many of the buildings atwest 
Chester State College and the University of 
Pennsylvania are of serpentine . The stone 
lost favor when acid content in the air in 
urban areas caused deterioration. Serpen
tine was also the source of the chromite 
ore mined about a hundred years ago. It 
also contains small deposits of asbestos 
of no commercial value. 

The best use for areas tmderlain by 
serpentine is woodland, parks, or very low 

( · density residential development. Most of 
I the recently acquired Chester Comity Park 

at Nottingham is underlain with serpentine. 

Sedimentary Sandstones and Shales Underly 
the Schuylkill Valley Lowlands. 

In the general area east and north of 
French Creek and in the Phoenixville vicin
ity, as shown on the Geology map, other 
different rock types occur. These are sedi
mentary rocks - conglomerates, shales, 
argillites and sandstones formed much later 
in gBologic time during the late Triassic 
era (the early part of the Age of Reptiles). 
They are comprised of sands and muds 
washed down from the highlands and de
posited either in alluvial or lake environ
ment that then covered much of the Cmmty. 
The deposits subsequently were cemented 
and hardened into rock. 

These sedimentary rocks are a strati-
fied series with bedding planes essentially 

l parallel owing to initial depository of eroded 
material under water. Their thickness var
ies from a few to several hmidreds of feet 
whereas the crystalline rocks are massi v.e 
with thicknesses in thethousands . The sedi
mentary rock overly the deeper crystalline. 
They are gBnerally much softer than the 
igneous and metamorphic rocks and their 
porosities are nearly always considerably 
greater. 

The attitudes or position of the Triassic 
sedimentary series, present within the 
County, is essentially flat lying with a gentle 
northerly dip. However, uplift and com
pression of the beds, since deposition, has 
resulted in a series of relatively gBntle 
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folds striking east-northeast and formit}g 
a general landscape of elongated ridgBs and 
valleys parallel to and coincident with the 
folds. 

The sedimentaries, being softer, are 
generally easier to excavate than are the 
crystalline rocks found in the remainder of 
the Comity. Fomidation bearing strengths of 
the rock formations themselves, although 
generally weaker, are normally adequate for 
ordinary structm.·es. Having gTeater porosi
ties, they consequently have significantly 
greater yields of gTound water in those in
stances where permeabilities are suffici
ently high as in the sands and conglomer
ates. Water yields in rocks of this natm.·e 
depend largely on porosities rather than on 
joints and fractm.·es and that as a result the 
probabilities of drilling large numbers of 
dry holes are considerably less than in the 
crystalline areas. In respect to both metallic 
and non-metallic minerals, the sedimentary 
sandstones and shales occuring within 
Chester Comity usually are barren. 

There are three formations of Triassic 
sedimentary rocks identified on the detailed 
state geologic map, which are not shown 
separately on the small fold-out map. They 
are, beginning with the oldest, the Stockton, 
Lockatong and the Brm1swick formations. 
These are identified as formations since 
they are composed of successive layers of 
different types of rocks, mostly shale, 
arkosic, sandstone, argillite and conglom
erates. 

The Stockton Sandstone - The Stockton 
Formation is comprised of layers of arkosic 
sandstone, siltstones and conglomerate ir
regularly interbedded \vith layers of red 
shale as well as fine grained silicous sand
stones. It is located in a narrow belt along 
French Creek and through much of Phoenix
ville and Schuylkill Townships. Because of 
its ease of ero· Jon, the Stockton forms gently 
rolling or relatively flat lowlands. 

It weathers evenly, although fairly 
slowly, and is overlain with thin soil, mostly 
of the Penn Lansdale series. Its foundation 
bearing strength is not as gTeat as most of 
the crystalline rocks, but adequate for 
ordinary building'S. It is relatively easy to 



excavate, and can often be removed with a 
power shovel. The Stockton has some value 
for building stone, but is too soft for crushed 
stone. 

The Stockton sandstone is the best source 
of safe gTound water in the C0tmty. Yields 
will range from 100 to 300 gpm, averaging 
about 130 gpm of moderately soft water. 

Recently, detailed research by the 
Ground Water Branch of the U. S. Geological 
Survey has shown that for gTound water 
purposes the Stockton should be subdivided 
into three units. The middle has the best 
yields of about 130 gpm, the lower arkose 
unit about 110 gpm, and the upper shale 
member only 20 gpm. These subdivisions 
are not shown on the geologic map, but in 
most of Chester County, the Stockton for
mation produces from the high yielding 
middle and lower units. 

The Lockatong Argillite Formation -
The Lockatong formation is comprised of 
dark gray to black, thick bedded argillite 
with occasional zones of thin bedded black 
shale. Locally there are thin layers of 
limestone and calcorgous shales and rare 
sandstones. The formation is partially 
metamorphized. 

Because this formation is relatively 
harder than the surrounding sandstones and 
shales, it tends to form ridges trending in 
an east-northeast to west-southwest direc
tion. The Lockatong is limited in Chester 
County to a narrow ridge more or less 
along Route 23, west of Phoenixville. It, 
however, is a principal ridge maker in 
Montgomery and Bucks Counties. 

Because of the hard, impervious shale, 
with fractures, grow1d water yields are 
poor, averaging only 10 gpm, butalongfault 
zones yields are occasionally as high as 
100 gpm. The water is moderately hard. 
The formation is somewhat harder to ex
cavate or to drill than are most ordinary 
shales and sandstones. It is used locally 
as crushed stone in Montgomery and Bucks 
Cow1ties. 

The Brunswick Formation - The Bruns
wick is a formation comprised largely of 
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soft red shales with interbedded red to 
brown, fine to coarse grained quartzose 
sandstones. In places it carries minor in
terbedded shale and limestone conglomer
ates as well as major interbedded units or 
quartz pebble conglomerates. 

The formation occupies the larg;est areal I 
extent of the Schuylkill Valley Triassic low- ( 
lands generally from Spring City to Potts
town. The Brilllswick red sandstone and 
shale phase is a fairly soft material and I 
thus readily weathers to a low level plain. I 

Although it is relatively weak, it does l 
have sufficient strength to support all but 
the heaviest buildings without special under
pinning. Excavation is a comparatively 
simple matter with a power shovel although I 
occasionally blasting may be necessary. 

This rock has no value as crushed stone ( 
or bu1lding stone. It is a source of a moder- I 
ate supply of ground water ranging from 
20 - 40 gpm, depending upon variations I 
of porosity and permeability. l 

The quartz pebble conglomerate phase 
is more prominent near the western edge 

1 of the Brunswick formation in Chester 
Cow1ty. It is in this area that the generally 
recognized red sandstones and shales gTade t · 
into and are interbedded with a poorly sorted / 
series of quartz pebble conglomerate beds. 
These conglomerate beds are generally 
well cemented and hence resistant to ero
sion with a resultant formation of more 
extensive uplands than are present to the 
east. 

The Limestones of the Chester Valley De
fine the Cow1ty' s Most Valuable Land, Soil 
and Minerals; But Have Special Problems. 

The Chester Valley is the County's most 
distinctive topographic feature and contains 
its most valuable land. It bisects the Cow1ty, 
rlllll1ing on a generally east-northeast west
southwest line from Tredyffrin Township to 
Atglen where it leaves the Cow1ty. It is 
widest to the east, particularly in East and 
West Whiteland Townships and progres
sively narrows to less than one half mile 
at Atglen. 
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The Valley was formed not by a major 
stream, but by a sequence of limestones 
and dolomites down-dropped by a combina
tion of folding and faulting to form a rela
tively narrow band of sediments lying be
tween the igneous and metamorphic rocks 
on either side. Subsequent physical and 
chemical weathering, the latter at the sur
face as well as at the depth, has ftu·ther 
reduced the general level to below that of 
the quartzites of the North Valley Hills and 
of the Wissahickon albite-chlorite schist of 
the South Valley Hills. The Valley is there
fore defined by the limestone area. 

The Hagerstown and Conestoga soils 
formed from limestone are deep and well 
drained; and they are the most valuable 
agricultural soils in the East. 

The limestone - dolomite rocks are 
sedimentary in origin, havingresultedfrom 
the deposition of countless billions of shells 
constructed by the microscopic animals 
which existed in the waters of the seas 
covering the area during the Cambrian and 
Ordovician times. Within the Valley, the 
beds are sharply contorted into a se ries of 
long parallel anticlines and synclines often 
overttu·ned to the North-Northwest with both 
limbs frequently compressed together, and 
dipping steeply to the South-Southeast. Their 
trend is parallel to that of the Valley. 

The most distinctive characteristic of 
these limestones is that the chemical inter
action of air and water tends to form a weak 
carbonic acid solution which in conjw1ction 
with humic acid formed from the decay of 
vegetation, slowly dissolves the limestones 
and forms w1dergTow1d solution channels 
which frequently extend over long distances . 
These solution channels are significant for 
urban plaiming. They present the danger of 
sink holes and foundation collapse as well 
as the hazard of ground water pollution. 
Fortunately, some of the limestones of the 
Chester Valley appear to be more resistant 
to solution than others and none seem to 
have sinks or caves to any gTeat extent. 
However, this condition does exist, pre
dominantly in the Conestoga limestone . 

There are two types of carbonate rock 
present in the Ches ter Valley: limestone, 
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which is calcium carbonate and dolomite, 
which is magnesium carbonate. Many grada
tional phases between the two are present. 
All are metamorphosed to some degree. 
These types are not shown on the small 
scale Geology map, but are indicated on 
official geologic maps of the area. The 
limestones and dolomites are of varying 
degrees of purity, containing varying per
centages of sand, shale and certain altera
tion products . 

The five distinct carbonate formations 
present within the Valley occur in the Cam
brian and Ordovician systems of rocks. 
Those formations which are Cambrian in 
age include, from oldest to youngest, the 
Vintage dolomite, the Kinzers limestone 
and marble, the Ledger dolomite and the 
Elbrook limestone. The formation occuring 
in rocks of Ordovician age is the Conestoga 
limestone. 

The Vintage Dolomite - This formation 
is a dark gray, shaly dolomite withimptu·e, 
light gray marble occuring at the base. It 
is a thin, thinly bedded formation overlying 
the Cambrian Harpers phyllite and is pres
ent on the north side of the Valley along 
with slopes of the North Valley Hills. The 
Vintage is exposed along the outcrop from 
Whitford P. 0., just east of Downingi:on, to 
southwest of Coatesville. Small exposures 
are fom1d in the vicinity of Bacton and Mill 
Lane. The VintagB has litpe economic value, 
owing to its impm•ity and its small exposm·e 
over a limited area. 

The Kinzers Limestone - This forma
tion has a thin dark brown shale at its base 
ove rlain by a gray and white spotted lime
stone and marble with irregular bedding. 
It grades upward to a sandy limestone which 
weathers into a fine porous sandstone . The 
outcrops of Kinzers are thin and are found 
essentially in the same areas as those of 
the Vintage dolomite. It has no sig11ificant 
commercial value. 

The Ledger Dolomite - Overlying the 
Kinzers formation is the Ledger Dolomite. 
This formation is comprised of a light gray, 
locally mottled, massively bedded, coar sely 
crystalline dolomite often silicous in the 
middle part. It is a thick formation, although 



in places the thiclrness is partially due to 
repitition of beds due to both folding and 
faulting. Areally it extends from the Cow1ty 
Line near Valley Forge southwest to the 
vicinity of Coatesville where it is over
lapped by the Conestoga. Its maximum 
extent is present in both East and West 
Whiteland Townships and in the vicinity of 
Downington in East Caln Township. Soil 
cover over the beds varies from practically 
nothing to thiclmesses over 100 feet and the 
rock surface, due to irregular weathering, 
presents a sawtooth like configuration. 

The Ledger dolomites are economically 
the most valuable deposits in the Valley. 
Extensive quarrying operations ar e pro
gressing at numerous locations in both 
Chester and Montgomery Counties. Out
standing in size of quarries and annual 
tonnages quarried are those located at 
Bradford Hills in E. Caln, Cedar Hollow in 
Whiteland Township, and Valley Forge Stone 
Co. near Malvern. The material quarried 
finds a ready market for metalltu'gical re
fractory linings, crushed stone, fluxing 
agents , soil conditioners, source of lime 
for plasters, and various chemical uses. 

The value of these dolomites is such 
that considerable areas underlain by the 
Ledger formation should be held in reserve 
for future quarrying operations. Although 
land development has already removed ex
tensive acreage, sufficient open land yet 
exists over Ledger deposits to justify ef
forts to prevent ftu·ther urban encroach
ment. 

The Elbrook Limestone - This forma
tion is a light to yellowish g·rey impure, 
silicous, often shaly limestone. It is a finely 
laminated rock often interbedded with dolo
mite that weathers to an earthy buff soil. 
In extent, it covers much of the eastern part 
of the Valley in Tredyffrin Township and 
thin zones are present in the Downingtown 
area. It has no particular economic use. 

The Conestoga Limestone - This for
mation, of Ordovician age, is a bluish gray, 
thin bedded, imptu·e limestone with shale 
partings. In the Chester Valley it can be 
divided into two parts separatedbyamiddle 
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phyllite. The Upper Conestoga is relatively 
homogeneous and is micaceous in character, 
while the Lower Conestoga consists of alter
nating limestones and dolomites. The entire 
formation is moderately to extensively 
crumpled and contorted. The latter factor 
may help to explain the gTeater tendency of 
the Conestoga limestone to undergrow1d 
solution and consequent settling and sinking 
of localized surface areas. 

The areal extent of the Conestoga is 
widespread. It extends the entire length of 
the Chester Valley from Abing"ton in Mont
gomery Cow1ty to beyond the Susquehanna 
River in Lancaster Cow1ty. It lies alongthe 
south side of the valley against the South 
Valley Hills in a band varying in width from 
one-half to three quarters of a mile. West 
of Coatesville, it occupies a ll of the Valley. 

Potentially the Upper Conestoga has use 
as a source of limestone for cement, and is 
similar in composition to the Lower Jack
sonburg formation, the famed Lehigh Valley J 

cement rock. Quarrying and milling of 
cement is proceeding at West Conshohocken. 
The Lower Cones tog-a is less useful although } 
the rock is used as a "cement sweetener" . 
An active quarry in the lower Conestoga is 
located near Howell ville and the material 
is used for crushed stone, etc. 

Marble - Marble is metamorphosed 
limestone and thus is often harder and usu
ally capable of taking a polish. The chief 
marble in the County is the Cockeysville 
marble, as shown on the small Geology map. 
Marble underlies much of the Toughkena
mon Valley, and reaches its gTeatestextent 
in the A vonda,le area. It a lso crops out in 
the Doe Run area. The Cockeysville marble 
has been widely used in the past for build
ings and monuments; but most of the quar
ries have now been flooded. 

The Franklin limestone (marble) is an 
ancient pre-Cambrian formation, probably 
the oldest rock in Chester Cowity. It crops 
out in only a few places, and is of little 
economic or practical importance. 

Water properties are similar to lime
stones. 
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Applications 

The comparative applications of the geo
logic considerations important to planning 
are outlined and discussed below. These 
3;re general comparisons and considerations 
that can not replace detailed investigations 
at any given site. 

Chester County is Mostly a Hard Rock Area 
with Small Ground Water Storage. 

The quantity, quality, and reliability of 
supply of ground water available depends 
upon rainfall, vegetation, slope, and par
ticularly upon the porosity and permeability 
of w1derlying soil and rock. All groW1d water 
in Chester CoW1ty, with minor variations in 
the limestone areas, comes from rain or 
snow falling on the surface immediately 
above. It does not come from the Delaware 
River, Pocono MoW1tains, or other distant 
source. 

Despite the relative abw1dance and even 
distribution of rainfall, Chester County has, 
for the most part, limited ground water re
sources owing to the low porosity and per
meability of most of the underlying rocks, 
which thus cannot store and transmit large 
amounts of water. The quantity and quality 
of groW1d water available at specific loca
tions depends upon which of the three basic 
rock provinces is involved: the crystalline 
rocks W1derlying most of the Cormty, the 
Triassic sediments lying east of French 
Creek, and the limestones of Chester Valley. 

Crystalline Rocks - Most of the crys
talline granitic gneisses, schists, gab
bros, amphibolites andanorthosites have 
low porosities and permeabilities and 
hence retard the storage and flow of 
gTormd water. In these rocks, grormd 
water is found only in fractures, fissures 
and weathered zones within the rock 
mass. Rarely is any ground water found 
deeper than 300 feet and most is found 
above 100 feet. Confined (artesian} yields 
are small. The gabbros, diabases, gran
itic g11eisses, quartzites and pegmatite 
dikes produce the poorest yielders of all 
the average predictable ranges between 
0 - 10 gpm. Many wells are dry; but 
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occasional wells, particularly when near 
streams may yield somewhat greater 
amounts. Location drilled on a basis of 
detailed geological study plus a little 
trial and error have occasionally found 
wells yielding up to 100 g-pm, particularly 
near streams, but this is not an average 
expectation. Drilling is difficult and ex
pensive in these hard rocks. 

The Wissahickon schistw1derlyingmuch 
of the southern part of the County, be
cause it is more deeply weathered, tends 
to have slightly higher groW1d water 
yields ranging between 10 and 20 g-pm, 
with occasional yields to greater than 
100 g-pm where a system of horizontal 
or master joints are tapped. The Setter's 
quartzite formation and the serpentine 
areas produce lower yields. These yields 
are generally adequate for domestic sup
plies at low residential densities. These 
yields, like most wells, do not supply 
volumes and pressures adequate for fire 
fighting. 

Ground water obtained from the crys
talline rocks is very soft, with some of 
the best quality to be found anywhere. 
Hardness of water may be higher where 
Pickering gneiss is associated with 
limestone lenses. Because of the lack 
of permeability, ground water pollution 
is relatively localized. Supplies within 
the yield limits generally are reliable 
throughout the year, unless extreme 
drought conditions prevail. 

Triassic Sediments - The County's best 
ground water yields are in the Stockton 
Formation foW1d in the vicinity of Phoe
nixville. Here, yields will average over 
100 - 150 g-pm. Smaller, although rel
atively substantial yields of 20-60 g-pm, 
with an averag-e of 40- 50 gpm, may be 
obtained from the interbedded sand
stones of the Brunswick Formation, in 
the region g-enerally east of French 
Creek in the northern part of the County. 
Yields are usually larger in the valleys 
and away from heavily pumped wells . 
Well drilling is relatively easy. 



There is likely to be mutual interference 
with wells spaced closer than 1000 feet 
apart. Confined artesian water is present 
in the Triassic rocks so thatit generally 
pays to drill to depths of from 300 to 600 
feet. There is some danger of ground 
water pollution, particularly in the more 
permeable sandstones. The chemical 
quality of the water is moderately hard, 
but is usually adequate for domestic pur
poses without treatment. 

Limestones - The limestones w1der
lying Chester Valley and the Cockeys
ville marble w1derlying the Toughken
amon Valley and the Doe Run area are 
variable in their grow1d water yields. 
In the limestone areas of Chester Cmmty, 
grow1d water is primarily found in solu
tion chaimels, surface fractures and fis
sures. 

In these areas, where a large solution 
channel is tapped, very large supplies 
may result. Otherwise yields are small. 
According to reports of a well driller, 
there are larg"e diameter wells in the 
limestone in Tredyffrin Township yield
ing as high as 1400 gpm that could be 
pumped to 2000 gpm, and at Frazer 
yielding over 900 gpm. Often these large 
supplies present in the solution chaimels 
can be traced by following and cmmecting 
the sink collapses. The Philadelphia Sub
urban Water Company has employed con
sulting geologists to help locate large 
supplies . 

Limestone water, because of the gen
erally high contentof dissolvedminerals 
such as calcium and magnesium carbon
ates is often very hard, and should have 
softening treatment for many types of 
usage. 

The gronnd water contamination hazard 
is great, because contaminants can get 
into the underlying water channels easily; 
can often be carried long distances in 
nnpredictable ways; and because w1der
gTow1d water is not easily selfpm'ifying 
due to a lack of air, sw1shine and filter
ing material. At present, it is not be
lieved there is serious contamination of 
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the limestone gTound waters. However, 
increasing urbanization with its attend
ant problems of disposal of ever increas
ing amow1ts of industrial and domestic 
wastes does make it a serious potential 
problem for the futm'e. 

Because of the ground water contamina
tion danger, the Pennsylvania Dept. of 
Health has recommended strongly that 
septic tanks, and particularly, cesspools 
and seepage pits be prohibited in lime
stone areas; and that public water and 
sewerage systems be available for all 
urban development. 

The small fold-out "Grotmd Water Re
sources" map shows general ranges of yield 
expectancies in overall terms, but it cannot 
predict accurate yields for individual wells . 
More detailed study with results appearing 
on a larger scale map is needed for more 
accurate predictions. Fortunately, during 
the summer of 1963, the Ground Water 
Branch of the U. S. Geological Survey, in 
cooperation with the Pe1msylvania Geolog
ical Survey, Dept. of InternalAffairs, began 
a three year study that will attempt to obtain 
detailed data on yields, mutual interference 
of wells, and on other features pertinent to 
an understanding of the grow1d water re
sources of the area. A report by the same 
agencies on the Stockton Formation was re
cently published, and one is anticipated for 
the Brtmswick Formation in 1964. 

The Rock Structure is Generally Good 
for Foundations with Caution Needed 
in Limestone Areas or Where Rock 
is Deeply Weathered. 

The w1derlying bedrock of Chester 
Cow1ty is hard and generally introduces no 
major problems in regard to fow1dation 
suitability for support of buildings, hazard 
of rock slides and similar problems. 

However, there are two areas where 
care must be taken and detailed studies 
based on core borings must be made before 
heavy construction is undertaken. One of 
these is the area nnderlain by limestone of 
the Chester Valley which may contain sink 
holes and other solution channels. The other 
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is the hard, crystalline rock areas which are 
basically excellent for formdations . How
ever, because of deep weathering in some 
of these rocks there is apt to be significant 
thicknesses of badly weathered material 
overlying soW1d bed rock. This condition 
is particularly likely in the deeply weathered 
mica schists which rmder ly much of the area 
of the County south of Chester Valley, and 
in some parts of the South Valley Hills. 

The suitability of any location where 
dams are to be constructed depends in part 
upon the ability of the rock to support the 
load of the dam and in part upon impermea
bility of the rock formations w1derlying the 
dam and the reservoir. Rocks heavilyfrac
tured and fissured, badly weathered, or of 
such type as to permit large amotmts of 
seepage through pore spaces or channels 
are highly unsuitable. However, for the most 
part, all areas of Chester Cow1ty are gen
erally well suited for dam construction, 
provided that excavations are carried below 
the weathered zone. Exceptions to this are 
the limestone areas of the Chester Valley 
and the Triassic sandstone and shale areas 
of the north and northeast portions of the 
County. Because of the possibility of many 
hidden Wlknowns such as faults and uneven 
weathering, very detailed site exploration 
with core borings is recommended before 
any dam sites are finally located. 

The cost and difficulty of excavation for 
building fow1dations, water and sewer lines 
and for grading depends upon the depth of 
soils, the degree of weathering of the rocks, 
and the hardness of the rock itself. Table 
S-1 in the Soils Section gives averag-e range 
of depth to bedrock. In many places in the 
mica schists areas, the weathered upper 
layers are soft and can be removed with a 
power shovel without the costly use of ex
plosives. Generally, most of the serpen
tines, gneisses, amphibolites, quartzites, 
and gabbros are hard and difficult to exca
vate once unweathered material has been 
removed. In general the relative depth of 
weathering of the crystalline rocks is in 
the following order of mag11itude: diabase 
(least) (0-5 ft); quartzite (1-20 ft); amphib
olite, granitic g11eiss; and schist (gTeatest) 
(1 to 50 ft) . 
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The Cow1ty is not in a seismic belt and, 
as a result, the possible occurrance of 
earthquakes is so infrequent that no special 
care need be taken as a safeguard in building 
practices. Ordinary sound construction will 
provide feasible protection. 

The ability of a rock to either transmit 
or absorb explosion shock wave seems to 
be related to the amount and percentage of 
water it contains. Thus, most of the hard 
crystalline rocks containing little water 
should be ready to absorb explosion shock 
within a short distance. Presumably the 
sandstones and the limestones are more 
susceptible to explosion shock. 

There is always a very small amow1t of 
radioactivity from rocks. Whether or not 
this backgTound radioactivity has any rela
tion to human health or longevity is not 
known. The hybrid gneisses and amphibo
li tes are believed to have the highest ra
diation, the schists and quartzites inter
mediate , and the sedimentary limestones, 
sandstones and shales the lowest. But in this 
area, the natural backgrow1d radiation is 
lower than in many other places, particu
larly places with higher elevations. 

The Cotmty is Well Favored with 
Building Stone. 

One of the chief contributors to the past 
beauty of the Chester Cow1ty countryside 
was the availability for barns and houses of 
attractive building stone, a resource that 
most Mid-West cities lack. Most of the 
Cow1ty's granitic gneisses, schists, gab
bros, limestones, sandstones and quartzi tes 
provide satisfactory and available sources 
of building stone. Of these, the Chickies and 
Setter's quartzites are considered to be the 
most attractive. The Wissahickon schists 
were also extensively used as building stone 
in the Philadelphia area, but often much of 
the weathered material must be removed 
before fresh, solid rock can be quarried. 

The serpentine "greens tone" was for
merly used in building the West Chester 
State College, University of Pe1U1sylvania, 
and many local churches and stores. How
ever, serpentine deteriorates rapidly owing 



to reactions of some of its contained min
erals with the impurities usually present 
in the air of industrialized cities, and hence 
has lost favor as a building stone. 

Useful marble has been quarried both in 
the Chester Valley and from the Cockeys
ville marble quarries near Kennett Square. 

The famous "Black Granite" or trap rock 
from the diabase dike near French Creek 
not only makes an excellent and durable 
monument stone but also is desirable for 
trim uses. However, it is usually too dark 
and somber in color for general building 
purposes. It appears to be the toughest, 
hardest rock available and thus is excellent 
for paving blocks and pier foW1dations. 

Good Crushed Stone is Abundant. 

Chester Cow1ty can partially make up 
for its lack of good construction sand and 
gravel through the substitution of crushed 
stone aggregates of which ample supplies 
are available. 

The best road metal and crushed stones 
are the limestones, the diabases and some 
gabbros. Schists and shales are not usually 
suitable for crushed stone. Quartzite is 
marginally suitable; although hard, it does 
have good cementing properties. 

At present, the limestone quarries at 
Bradford Hills and Howellville are those 
approved by the Pennsylvania Dept . of High
ways as a source of crushed rock. 

Minerals Aided in the Early Economic De
ve lopment of the CoW1ty; But Only Limestone 
Deposits are Now of Principal Importance. 

The early deposits of iron, clu·ome, and 
to a lesser extent lead, zinc, and gTaphite, 
were of importance to the early economic 
development of Chester Cow1ty, but today 
only the limestones are of major impor
tance. 

The iron ore in the diabase ridg-es was 
the source of iron from which cannon balls 
were made and supplied to the Continental 
Army at Valley Forge. It provided the start 
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of a steel industry at Coatesville and Phoe
nixville. By thus bringing primary employ
ment, the minerals indirectly helped stimu
late land clearance, industry, commerce, 
and transportation. 

The general location of these mineral 
workings are shown on the small fold-out l 
map, entitled "Mineral Resources" . This I 
map shows past workings, not necessarily 
the areal extent of the mineral resource. 

Iron - The only iron deposits in Chester 
Coilllty are in the French Creek area in 
the northern part of the CoW1ty. These 
deposits were created by contact meta
morphism from the intrusion of igneous 
rocks. They were worked intermittently 
from 1717 to 1874 with occasional re- j 
vi val thereafter. The mines are now 
flooded and caved in. 

There still are iron deposits in the north
ern Chester Coilllty Hills, but they pre
sently have no commercial importance 
owing to the existence of better ores 
elsewhere and the small size of the de
posits. They lie many hrmdreds of feet 
below the surface and cannot become 
profitable until either higher gTade de
posits are exhausted, or an economic 
method of r ecovery is discovered. 

I 

Chrome - The first chrome mines in 
the United States were foW1d and oper
ated in the serpentine intrusive areas l 
near the Maryland-Pennsylvania state 
line. Mining commenced about 1810, 
reached its peak in the 1840's, and 
dwindled off after the Civil War as better I 
ores elsewhere were discovered. ' 

Because of the high quality of the early \ 
Maryland-Pennsylvania chrome de- l 
posits, the area was seriously prospected 
during and after World War II when { 
chrome became scarce \.vith the inter
ruption of foreign supplies . However, as 
no new mining areas resulted, it is con
sidered improbable that further workable l 
chromite deposits exist, although this 
has not been conclusively proved. 

Lead and Zinc - Lead and zinc deposits I 
were discovered in the Pickering Creek 



CHESTER COUNTY HAS MANY MIN ERAL A..ESQURCES;BUT ONLY LIM ESTONES ARE 
NOW or REAL ECONOMIC VALUE 

'this map desi9nates the major 
mine ra l resources that were of econo
mic importance ln the past. IL docs 
not necessarily lndkato, as explained 
ln the text, that they wlll be important 
In the future, or that the resources will 
be only In the locations indicated. 

The iron ore mines at French Creek 
are among t he oldest In the nation (1717); 
they supplied cannon balls to the Contln
enttil Army at Valley forge, and created 
a steel i ndustry at Coatesville and 
Phoenixville. There is still maqnetite 
ore under the hard rock hllls of Northam 
Chester County, should it ever be econ
omlca1 to mine, 

The lead and zinc mines produced 
sporadically between 1808 and 1870, 
but iJre no longer of economic importance . 
Graphite mining began about 1870, reached 
Us peak ilbout 1900, and continues 
wJth one small mine still operutJng 
today. 

~ Mine 

.. Major Quarry 

Chrome mlnJng was Important 
from 1810 to shortly before World 
War I. Corrundum, ta lc, and feld
spar had minor attempts al develop
ment . 

The Qreatest mineral resources of 
Chester County now lies ln !ts qreilt 
limestone valley, Valuable ledger 
dolomites, cement rock, and crushed 
stone are still avallablc, if urban 
encroachment can be prevented . 

Th.ls rnap was compiled by study of 
aerial photographs, U . S . Geolo9Jcal 
Survey topographic quads, Interviews 
with major producers, .und particularl y, 
by study of historicul records, and 
geographic reports . Every minor 
quarry or mine is not necessarily indi
cated . The map was propared during 
the Summer of 1962, and prir.ted March 
1963. 
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area south of Phoenixville and near 
Audubon in Montgomery Comity arow1d 
1808. Production r eached a peak around 
1855 and the mines generally were 
worked out around 1877. There was some 
attempt to revive productionafterWorld 
War I, but this was soon abandoned. 
There seems to be no feasibility of fur
ther profitable lead or zinc mining. 

Graphite - The Pick e ring Graphite 
gneiss located south of Phoenixville has 
produced gTaphite intermittently since 
about 1870. One mine operated w1til r e
cently was that of the Graphite Corpora
tion of America at Chester Spring-s. 
These deposits are small and are not of 
major economic importance. 

Brick and Clay Products - The only 
geological formation in Chester CoW1ty 
suitable for brick manufacttu·e is the 
shales of the Triassic lowland area. 
The McAvoy Brick Co., east of Phoenix
ville, is the chief brick producer within 
the Cow1ty. It is not believed that local 
clays will produce a higher gTade of clay 
product than brick. Some clays have 
come from feldspar in pegastite and 
other hard rocks. 

Limestones and Dolomites - Limestone 
and dolomite plus crushed stone from 
Chester Cow1ty' s gTeat limestone valley 
are now the Cow1ty' s principal mine r al 
products. Their economic importance 
to the County now and in the futtu·e is 
great. 

Limestone and dolomite are quarried 
at the Cedar Hollow P lant of the Warner 
Company at Devault for agriculttu·al 
lime, blast furnace flux, manufacttu·ing 
refractories, and lime hydrates for 
building purposes. The Cedar Hollow 
Plant, the Warner Jolmston Plant near 
Howell ville, and the Brandford Hills 
Quarry in East Caln a re larg-e producers 

! of limestone aggregates for crushed 
. stone and for road metal. There is also 

potential in the lower Conestoga forma-
tion for cement rock of a type comparable 
to the famous Lower J acksonber g cement 
rock of the Lehigh Valley. The CoW1ty 
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presently has and in the future will have 
need for these earth products, particu
larly so, since haulage distances are 
reasonable. · 

Quarry Operations Require Much 
Planning, Large Land Reservations , 
and Reuse Considerations. 

Limestone quarrying is necessarily a 
nuisance industry. It is space consuming, 
involves considerable truck traffic, andoc
casional blasting \vith the accompanying 
w1pleasant dust and shock, and leaves a large 
hole. As a result it is not compatible with 
nearby residential uses and therefore care
ful planning is necessary for its integration 
into the commw1ity. 

It is r ecommended that some of the lime
stone and Ledger dolomite reserves be pre
served by appropriate exclusive industrial 
zoning, as well as by extensive ownership 
of large adjacent tracts by the industries 
involved, so that ample space to be used as 
buffer zones with appropriate plantings can 
be provided. 

Sooner or later, the mineral resources 
of a quarry will become worked-out or 
flooded and will have to be abandoned. What 
use can be made of this big hole? 

Reclamation of quarries has not been 
extensively practiced in Chester Cormty or 
in Southeastern Pe1msylvania; but sever al 
possibilities have been sugg-ested: 

Recreation - Several quarries, particu
larly the old Howellville Quarries, have 
been used by skin and scuba diving 
groups tr aining in the ar ea. Such quar
ries could be stocked for fishing, and 
perhaps used for limited boating or 
swimming w1der supervision. In most 
cases the precipitous drop makes g-en
eral swimming and r ecr eation dangerous 
without supervision; however, there may 
be a few areas with a more gTadual 
approach to deep water . 

Disposal of Refuse - Perhaps the best 
use of a quarry is for the disposal of 
refuse, particularly noncombustibles or 



incinerator ash. Quarries could also be 
used for general refuse disposal, with 
some problems of securing adequate 
covering material. 

Bulk Storage - Quarries might be useful 
for the storage of bulk commodities not 
susceptible to weathering, or even as 
low cost space that could house enclo
sures. In a few instances quarries have 
been used for storage of petroleum; 
however, this would not appear feasible 
in Chester Cow1ty due to the great costs 
of making quarries leak proof, and in 
providing a roof to prevent evaporation. 

Underground Oil and Gas Storage May 
be Possible Only in the Stockton 
Sandstones; But Does Not Appear 
Feasible in Chester County. 

The increasing use of gas for winter 
heating has produced the need for storage 
capacity to meet peak demands on cold days. 
One of the possibilites is to store this gas, 
often in compressed form, in the voids of 
porous rocks. 

The possibility of undergr0tmd storage 
of oil and gas within Chester County appears 
to be very w1likely. The crystalline areas 
offer no possibility, because of the absence 
of the voids necessary for storage. The 
Chester Valley limestones appear to be little 
better due to the fact that these rocks also 
are generally compact and relatively imper
meable. In addition, the folding and faulting 
that is present has probably fractured the 
beds to such an extent that leakage could not 
be controlled. 

The only area that appears to offer any 
possibility is that of the Triassic sedimen
taries. Storage is theoretically possible 
provided that the conditions of structure, 
suitable porosities andpremeabilities of the 
storage beds themselves, and impermeable 
cover rock are present. In addition, an ab
sence of significant fracturing and faulting 
is paramount. Attainment of this data is de
pendent on thorough study of the subsurface 
beds in question. It is doubtful whether suf
ficient subsurface information is available 
to determine the undergrow1d conditions 
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and the presence of suitable storage reser
voirs. 

In the Wllikely event all these natural 
requirements are met, such storag-e would 
probably be incompatible with the other 
more valuable urban uses of the land. For 
one thing, ground water would probably be 
contaminated. Therefore, such storage does 
not seem feasible. 

More Scientific Study is Needed of Mineral 
Resources, Ground Water, and Practical 
Application to Planning. 

Despite the complexity of Chester Coun
ty's geology, and the absence of outcrops, 
thanks to the pioneering geologists, the 
County is relatively well-mapped geologic
ally. However, considerable further study 
is needed if answers to important problems 
are to be obtained. High priority for addi
tional study should be assigned as follows. 

1. Ground Water Considerations - Much 
more needs to be known about the pre
dictable yields of grotmd water, well 
spacing, areas of greatest yield, yield 
per acres and other quantitiative factors. 
It is expected that some answers to many 
of these considerations will be available 
upon completion of several studies by the 
Ground Water Branch of the U. S. G. S., 
mentioned previously. These reports 
should be of great value in preparing a 
comprehensive water supply plan for 
Chester County. 

2. More Practical Studies on Geology 
in Planning and Engineering - Until 
comparatively recently, most of the ef
fort in geology has been orientated to 
the study of chemical and mineralogical 
properties, historical geology and eco
nomic mineral surveys instead of toward 
planning and engineering considerations. 
As a result, there has been relatively 
little effort to apply geologic methods 
and principles to planning and engineer- I 
ing needs. This report is a firstattempt 
at emphasizing the lack of such consider
ations and in calling attention to their ! 
increasing importance in planning in the 
future. 



3. More Exact Scientific Studies of Fu
ture Mineral Resources - Another 
technical need is an exact scientific 
quantitive study of potential mineral re
sources of the County. This should in
clude chemical analysis, estimates of 
depth of overburden, volumes of ore, 
strike and dip of mineral bearingrocks, 
and other data needed to provide a more 
accurate estimate of future possibilities. 
The recent airborne magnetometer sur
vey of iron ore deposits is a beginning 
and a good example of scope and methods 
that should be used. It is likely that the 
steel companies and quarry interests in 
the area have made such studies, but 
these are not available to the public. 

4. More Detailed Areal Mapping - The 
larger scale and more accurate topo
graphic maps completed dtu'ing the 

1950's should make it possible to remap 
the general areal geology in a somewhat 
more detailed maimer. 

5. Need for Public Well Log Records -
Since the underlying rocks are covered 
with overbtu'den (except at a few stu'face 
outcrops, in stream valleys, in quarries, 
and road/ railroad cuts) the main source 
of basic knowledge is from borings, of 
which the most common are wells. 

Well log recor ds, if acctu'ately kept, not 
only provide essential information on 
rock composition, but also give vital 
data on water yields. 

It is unfortw1ate that Pennsylvania, w1-
like most of its neighboring states, does 
not have a law requiring public filing of 
this most valuable data. 
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Gently rolling, well-won~ landscape is good 
for farming and building. 

Chester Valley 's Ledger dolomites and l imestones 
are vital to the economy. 

Urban growth must be prevented on areas subject 
to /re quent flooding. 
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Even large lot su~division spra,wls may have 
water {lnd sewage pr~blems . . 

The few marsh areas are needed as a 
habitat fo r wildlife . 

Serpenti1le soils and rocks are shallow 
· and unproductive. 
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1 

Introduction and Classification 

Soils - Like People - Vary Greatly. 

The kinds of soils which develop in any 
area depend upon the parent materials, 
climate, landforms, vegetation, biological 
organisms, time and particularly, the slope 
of the land. 

Most of the soils of Chester Cow1ty 
belong to the Gray-Brown Podzolic great 
soil group of the Northeast and intergrade 
to the Red-Yellow Podzolic great soil 
group of the South. These soils we1'e formed 
under the humid hardwood forests of the 
east coast where rainfall and evaporation 
are in reasonable balance so that leaching 
(washing out) of soil nutrients is not as 
severe as farther south. 

Despite the relative uniformity of the 
great soil groups there are many soil vari
ations resulting from local differences in 

slope, erosion, weather, parent material, 
vegetation, drainage, and other factors. 
Topography and parent material have been 
most significant in shaping the different 
soils within the Cow1ty. Table S-1 from 
the Soil Survey of Chester and Delaware 
Counties shows the relation of soil to parent 
material. 

In summary, there are as explained be
low: 36 soil series, 54 soil types, and 177 
soil phases in Chester County. 

Although to most persons most soils look 
alike, these differences in soils have tre
mendous consequences, both for farming and 
urban purposes. Many unsuspecting home 
buyers have suffered grievous expense and 
loss in buying homes with septic tanks that 
won't work in shallow or poorly drained 
soils. A soils check costs little and may 
save much. 

Table S-1 Soil s&ries arranged to show the relationship of parent material, depth, and dt•a.inage 

Principal parent material 
Shallow soils 

Well drained 

Moderately 
deep soils 

Deep soils 

Moderately Somewhat 
well drained poorly drained Poorly drained 

Residuum from underlying rock: 
Serpentine_______ __ ____ ___ ____ _ Chrome ____ __ Chrome ______ Neshaminy _ __ Conowingo _ _ _ Aldi no_____ __ Calvert. 
Gabbro, granodiorite ____________ ----- - -------- Glenelg _______ Ncshaminy ___ Glenville _____ - -- ----------- Worsham. 
Schist and gneiss_ ___ ______ _____ l\Ianor_ _ _ _ _ _ _ Glenelg_ ___ _ __ Chester______ Glenville _____ _ _ _ _ _ __ _ _ _ _ _ _ _ Worsham. 
Anorthosite, qua.rtz, monzonite_ __ Brandywine___ Glenelg___ _ _ _ _ C hester_ __ __ _ Glenville_ __ __ _ _ _ _ _ _ __ __ _ ___ Worsham. 
Diabase (traprock) ___ _________ _ ------ - --- - --- - --- - --- - - - - - - l\Iontalto _____ Mount Lucas_ - - --- --------- Watchung. 
Limestone and dolomite_ ________ H ollinger_____ _ _ _ __ _ __ __ _ _ _ _ Hagerstown_ __ _ _ _ _ _ _ _ __ __ _ _ _ Lawrence_____ Guthrie. 
Mieaceous limestone and Cock- Hollinger_____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Conestoga_ ___ Bedford___ ___ Lawrence_____ Guthrie. 

eysville marble. 
Triassic red shale, sandstone, and P enn ________ _ Penn __ _______ Bucks ____ ___ _ Readington ___ ----- -- ------- C.roton. 

conglomerates. 
Triassic gray shale and sandstone_ Penn_ ____ ___ _ Lnnsdn\e_ _ _ _ _ Lansdale_ ____ Readington __ _ _ _ _____ _ __ _ _ _ _ Croton. 
Metamorphosed Triassic rock_ ___ _ _ _ _ _ _ _ _ __ _ _ _ _ Brecknock ___ _ Brecknock ____ Lehigh _______ _ _ _ _ _ _ _ _ __ _ __ _ C.roton. 
Quartzite ______ ________ _____ ___ -- ----- - - --- -- Edgemont ____ - - - ----------- Glenville __ ___ - -- ----------- Worsham. 

Coast.al plain deposits: 
Sand, silt, clay, and gravel_ ______ - --- - ----- -- -------- --- - ---- Sassafras ____ _ Woodstown __ _ --------- -----
Silt over sand, silt, clay, and -------- --- - -- - ------------- - - ---- - --- - --- But.lertown ___ Belts ville _____ Othello. 

gra\•cl. Beltsville 
Soils on flood plains: 

Alluvium from schist., gneiss, and --------- ---- - ------ -------- Congaree _____ ChewacJa _____ ---- - - - - - ----- Wehadkee. 
met.a morphic rocks. 

Alluvium from limestone _____ ___ -- - ------ ----- - ---------- - - --- - - - - - ---- --- Lindsidc __ ___ _ ----- - -------- i\Ielvin. 
Alluvium from Triassic red shale - - - - - - - ---- - - - - --- - --------- --------- - - - -- Rowland __ ___ -------------- Dowmansville. 

and sandstone. 
Source: Chester County Soil Survey Report 
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It is Convenient to Classify Soils into 
Great Soil Groups, Associations, Series, 
Types. and Phases. 

A soil series consists of those soils 
which have similar characteristics in the 
kind, thickness and arrangement of soil 
layers. Soils that differ only in surface 
texture but are alike in other characteris
tics are defined as soil types. Soil types 
are further divided into soil phases be
cause of differences in slope, degree of 
erosion, number and size of stones, or 
some other feature affecting their use that 
practical suggestions about their manage
ment could not be made if they are shown 
on the map as one Wlit. 

In order that soils can be shown on a 
small scale map, soil series that have a 
similar distribution pattern are grouped 
into soil associations. The areal distribu
tion of these in Chester CoWlty is shown 
on the small fold-out map entitled, "Soil 
Associations". The map has each associa
tion identified by one, two or three soil 
series which occupy the greatest acreage 
within it. Other minor soil series are also 
present in each association and may exist 
side by side on an individual farm . 

This general soils map showing patterns 
is useful to people who want a general idea 
of the soils, or want to compare different 
parts of the Cow1ty. It does not show ac
curately the kinds of soil on single farms 
or small tracts. 

The major soil associations in Chester 
County are as follows: 

The Penn-Croton-Bucks Association 
(39,000 acres, 8.0% of the County) is found 
immediately south of the Schuylkill River 
in the northeastern part of Chester County, 
The principal soils are the Penn, Croton, 
and Bucks, with smaller areas ofBowmans
ville and Rowland found on flood plains. 
The principal parent material of the asso
ciation is red shale and sandstone. The 
Penn soils are shallow to moderately deep 
and well drained. The Bucks soils are deep 
and well drained; and the Croton soils are 
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deep and poorly drained. Bowmansville is 
a deep, poorly drained flood plain soil 
and Rowland is a moderately deep to deep, 
moderately well drained flood plain soil. 
Exclusive of the urban areas, dairy farms 
predominate with some producing general 
farm crops in combination with livestock 
raising. The sloping areas are subject to 
erosion. 

Edgemont Association (29,000 acres , 
6 .0% of the County) is found chiefly in the 
northwestern part of Chester County and 
in the North Valley Hills adjacent to Chester 
Valley plus a few small areas scattered { 
in the northern half of the CoWlty. 

These soils are moderately deep, well r 
drained soils on uplands, and are formed 
mainly in materials weathered from quartz-
ite with some from quartz schist. 

About a third of the acreage has been 
cleared and is used for crops and pasture. 
The rest is wooded. 

The Glenelg - Manor - Chester Asso
ciation (337 ,110 acres, 69.6% of the CoWlty) 
is the largest in Chester C0tmty. It occupies 
approximately 337 ,000 acres and is foWld 
in nearly all parts of the Cow1ty. Glenelg, 
Manor, Chester, and Brandywine soils are 
foWld on uplands and the Glenville and 
Worsham soils are fow1d in low lying areas. 
Wehadhee, Chewacla and Congaree Soils 
are flood plain soils. The principal parent 
materials for this association are Wissa
hickon and Peters Creek schist and Balti
more gneiss, and some gabbroes . 

The Glenelg soils are moderately deep, 
mostly well drained upland soils that were 
developed from weathered granite, gneiss 
and mica schist. The Manor series consists 
of shallow, well drained soils on uplands 
that originated from similar parent ma
terial. The Chester soils are deep, well 
drained upland soils and are very produc
tive. They are formed mainly from schist 
and gneiss but in some places other igneous 
rocks such as anorthosite, quartz monzon
ite, and g-ranodiorite are the parent ma
terials. 
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MAJOR SOIL GROUPS ARE RrLATr.D TO UNDERLYING GEOI.OGY 

This map shows, tn o gf'neraJ way. the 
main patterns of soils found In Chester 
County, E.'lch k ind of 9enerol soil are.a, or 
soll assoctat1on, a s a 9enerol rule, contains 
a few mdjor :soils and ~ttveral 111lno1 soils In 
a pattern that ls char"clerlsllc, althouqh not 
strictly unifonn. The soil it~soclotlons ore 
named ror the major soll aeries In them, but 
some solls of other orcos ore olso \lpt to be 
present , 

The major soll assochltlons ere closely 
re lated to the undcrlytnc;, geology, Demarc.:i-
11ons are panlculMly evident between Glenelo 
soils formed from undc:rlytno schists and 
qneiss rock; the limcston1:u.;; i!ind the clay 
soils formed ft0m the trolsislc silndr.tOnt!!'ii 
east of Frl!!nch Creek . 

A geneni l soll m;:ip showing pntlems ls 
useful to people who want a Qenerol ldeo:1 of 
the sotlc;, or want to comJl<")re different P<lfl5 

of a county. It does not show accurately the 
kinds of soil on single f.ums or smaH trncts. 

The Chester County Planning Commission 
has made detailed Interpretative soil mops of 
great value . These show suJ1ab1lity of soils 
for septic tanks und urban buHdlnq, o.9rlcul
tural land capability, erosion, slope, and 
tnilny othe r features . The more detaJled data 
.I !'! available .:.t the County PlannlnQ orttce, or 
the U.S. Soll Conservatton Service Work Unit. 

this map was prepaied in Sept, 19G2 by 
tho Chester County Plnnnlng office from Informa
tion supplied by U . S . Soll Conservt'ltlon Service . 

SOI L ASS OCIATIONS 

GU:NELG-MANOR-CHESTER: 

l···-········I ·· ·· · · · 
Shallow to deep, silty a nd 
channery soils on grayish
brown schist and gneJss . 

EOOEMONT: Moderately 
deep, channory soils on gray· 
!sh quartzite and phyl llte. 

NESl!AMINY-CRROME
CONOWINGO: Moderately 
deep and deep, sllty soils 
on serpentine , 

MONTALTO-WATCHUNG
MOUNT LUCAS: Deep, 
silty and channery soils 
on dark-gray diabase . 

PENN-CROTON-BUCKS: 
Shallow to deep, s ilty soils 
on red .shale and sandstone. 

NESHAMINY-GLENELG; 
Moderately deep and deep, 
well -dr~ l ned, sllty, chan
ne. y, and gravelly solls on 
gabbro and granodiorlte. 

HAGERSTOWN- CONESTOGA
G UTHRIE: Deep s ilty soils 
on limestone . 
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Exclusive of the urban areas, dairy 
farming and general livestock predominate 
in this association. These soils are subject 
to erosion and should be protected by in
tensive conservation practices. Most of the 
apple and peach orchards in Chester County 
are found in these soils. 

The Hag-erstown-Conestoga-Guthrie As
sociation (22,000 acres, 4.5% of the Co.) are 
deep, silty soils on limestone. This soil 
association extends across Chester County 
from the County line near Atglen, east
northeast through Coatesville, Downing
town, and Exton to the eastern County line 
at Valley Forge State Park. Other areas 
are found near Doe Run and from near 
West Grove through Avondale to Kennett 
Square over the Cockeysville Marble. 

The major soils in this association are 
the Hagerstown, Conestoga, Guthrie and 
Lawrence, with smaller areas of Bedford, 
Lindside, and Melvin Soils. The Hagers
town and Conestoga soils are deep and well 
drained; the Conestoga soils are lighter 
in texture due to the fine sandy loam in 
the substratum. The Bedford, Guthrie and 
Lawrence soils are deep, with moderate to 
poor drainage. The Lindside and Melvin 
soils are found on flood plains. Lindside 
soils are moderately well drained and 
Melvin soils are poorly drained. 

The soils in this association are good 
agricultural soils with the exception of those 
that are poorly drained. However, much of 
the industrial and urban developments are 
on this association. 

The Neshaminy-Glenelg Association 
(51,000 acres , 10.5% of the County) consists 
of a soil series that is moderately deep, 
and deep, usually well drained, silty; chan
nery and gTa velly, and are fotmd principally 
on gabbro and anorthosite. The channery 
nature of these soils retards erosion. The 
major soils in this association are Nesham
iny, Glenelg, Glenville and Worsham and 
small areas of Chewac la and Wehadkee. 
The Neshaminy soils are deep and well 
drained. The Glenelg series ar e moderately 
deep, well drained soils of uplands. The 
Glenville series ar e deep, moderately well 
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drained soils on uplands. The Worsham 
series are deep, poorly drained soils on 
uplands. The Chewacla series are found on 
lower slopes and are deep and moderately 
well drained. The Wehadkee series are 
flood plain soils and are deep and poorly 
drained. 

General farm crops grow well on this 
soil association, but hay pastures are the 
main crops. 

The Neshaminy-Chrome-Conowingo As
sociation (2500 acres, or 0 .5% of the Cow1ty) 
is fow1d in the southeastern part of the 
Cow1ty known as the barrens, and in two 
small areas north and northeast of West 
Chester. The parent material is primarily 
serpentine rock. The slopes range from 
level to very steep. The Neshaminy soils 
are deep, well drained upland soils, and 
the chrome soils are shallow to moderately 
deep, well drained upland soils. The Con
owingo series consists of moderately deep 
to deep, moderately well to somewhat poorly 
drained soils. The Calvert soils are deep, 
poorly drained soils, and the Aldino soils 
are shallow, moderately well to somewhat 
poorly drained soils. Much idle and aban
doned land is in this association. General 
farm crops are grown on a few farms, but 
the soils are better suited to hay and pasture 
crops. 

The Montalto-Watchung-Mount Lucas 
Association (5,800acres,1.2%ofthe County) 
is fow1d in the northwestern part of the 
County. The principal parent rock is dark 
gray diabase. 

The major soil series in this association 
are Montalto, Watchung, Mount Lucas, 
Brecknock and Lehigh. 

The Montalto soils are moderately deep 
to deep and well drained. The Watchung 
soils are deep, poorly drained upland soils. 
The Mow1t Lucas soils are moderately deep 
to deep and moderately well drained to 
somewhat poorly drained. Brecknock soils 
are moderately deep and well drained. The 
Lehigh series consists of moderately deep 
soils and are moderately well drained. 



Careful Soils Analysis is Vital for Both 
Rural and Urban Planning. 

Land use planning, whether for the 
Cotmty as a whole, for individual townships, 
or for a single building and farm, must 
consider the tmderlying soils. 

For farmland planning, this has always 
meant evaluation of the basic capabilities 
of the land and environment as a determi
nant of the types of crop pastures or wood
land that should be provided. Knowledge of 
the fertile, productive land is also important 
to guide growth in the hope that so far as 
possible urban growth can be kept away 
from the good crop lands and the available 
mineral resources . 

In recent years soil science and me
chanics have given emphasis to the use of 
soil survey information for guiding urban 
growth and for engineering purposes; in 
such ways as soil suitability for septic 
tanks, foundation strength, ease or difficulty 
of excavation, depth to water tables, depth 

to bedrock, and so forth, as further de
scribed in this report. 

Most Soil Data and Interpretative Maps are 
Based Upon the Chester Cow1ty Soil Survey. 

Fortm1ately, through the work of the 
Brandywine Valley Association in the late 
1940's, and the Chester County Soil Con
servation District, a detailed acre by acre 
soil survey was conducted by the U. S. 
Soil Conservation Service during the 1950's 
and published in May 1963. 

The Chester County Planning Commis
sion acquired copies of these soil survey 
maps before publication and used the orig
inal basic outline maps to prepare the 
generalized interpretation in this report. 
There are also on file in the off ices of the 
Chester County Planning Commission large 
scale maps showing the same information 
in complete detail. In general, this report 
seeks to produce interpretative maps based 
upon the soil survey, rather than to dupli
cate basic information. 

Agricultural Uses 

About Two-Thirds of the Cmmty is Suitable 
for Cropland. 

The Agricultm·al Land Use Capability 
Classification is a grouping of soils that 
shows, in a general way, how suitable soils 
are for most kinds of farming. It is a prac
tical grouping based on the limitations of 
the soils, on the risk of damage when they 
are used, and on the way they respond to 
treatment. It does not necessarily refer to 
soil fertility or productivity, since these 
factors vary gTeatly depending upon man
agement practices. Chester silt loam and 
most of the limestone soils of Chester 
Valley are the most productive cropland. 
Other upland soils such as Neshaminy, 
Montalto, Bucks and Manor are next. In 
general, the Triassic soils are less pro
ductive than those from the crystalline 
rock. Detailed productivity rating"S are given 
in the soil sm·vey report. 

The Soil Conservation Service of the 
United States Department of Agriculture 
classifies the soils in Chester Cotmty into 
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eight agricultural land use capability 
classes. These classifications are shown 
on the large fold-out map, entitled, "AgTi- t-1 
cultm·al Land Capabilities''. Detailed parcel l : 
by parcel information is available in the Soil 
Survey Report, and detailed interpretative 
maps are on file at the Chester Cow1ty 
Pla1ming Commission. 

Land Suitable for Regular Cultivation: 

Class I (5,022 acres, 1% of the County 
area) - These soils have few conditions 
that limit their use. They are deep, well 
drained soils and are level areas fow1d 
on uplands and silty soils on floodplains. 
They can be cultivated safely without 
special conservation treatment. 

Class II (255,529 acres, 52.5% of the 
County area) - These soils have some 
natural condition that limits the kind of 
plants that can produce or that, when 
cultivated, call for some easily applied 
conservation practices. The soils are 
found on gently sloping areas, are deep 
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SO IL SUUYEY INTEJ?PRl"TATIONS ARE THE KEY TO F'All l\1 AND CONS ERVATION PLANl\' ING 

Use of land in accordance wlth Its Inherent 
capabilities Is the bas!s of all farm and conser
vation planning, and the soil survey !s the key . 
So11 suveys were originally devised to Indicate 
the land that Is suitable for cropland, for pasture, 
or for only wood land, and the conservation treat
ment needed for each . 

the U. S . Soil Conservation Service . The cate
gories and even the colors are the same as used 
In the Individual farm plans prepared by them . 

Eight categories of agricultural land capabil
ity were designed by the U . S.Soll Conservation 
Service as defined below, although on this map 
categories V through VII (these are not suitable 
for cultivation) were lumped together . 

The Chester County Planning Commision ac
quired (In 1962) advance coptes of the 72 deta11ed 
soil maps and during 1962 and 1963 hand colored 
the eight categories of agricultural capab1\it1es 
via the established standards. These 72 maps 
were reduced to a single County map and color 
separations prepared . 

Agricultural land c1:1pabi!Jty classes are de
termined by parent material, slope, soil depth, 
drainage , and erosion . They are no t necessarily 
the same as productivity . Estimated crop produc
tivity under average and good manl!lgement is giv
en Jn the soil report , 

In order to show a large county on a single 
small sheet, and thus the overall relationships, 
some of the categories had to be generall:i:ed and 
may conta1n o t her categories within a single in
dicated category . More detailed Interpretative 
maps vital for !ndividual fann planning are on 

This map was based entirely on the detailed 
Chester County Soil Survey made acre by acre 
during the 1gso•s ( and published July 1963) by 

file at the Chester County Planning Commission, 
or may be lea med from the ri.IW data maps In the 
publlshed soll survey . further help and !nd!vldu
al detailed fann plans are available without charge 
on application to the Chester County Soll and 
Water Conservation DJ strict . 

AGR ICULTUUAL LAND CAPABILITIES 

Land S ui l.flbl~ for llcl{ular Culli valion 

~ (5, 022 acres, l% of the County area} - These 
soils have few or no conditions that limit their use . 

They 11re deep, well drained soils and are level ereas found 
on uplands 11nd s!lty soils on flood pl11lns . They can be cul
tivated safely without special conservation treatment. 

r--1~ (255, 529 11cres, 52 .5% of the County area) -
L___J These soils have some naturalcond!tion that Umlts the 

kind of plants that can produce or that, when cultivated, call 
for some easlly applied conservation practices . The soils are 
found on gently sloping areas, are deep to moderately deep 
and well drained to moder11te\y well drained . There are also 
shallow soils In this class thcit are well drained and found 
on nearly level 11re11s . 

Class Ill (S 7, 933 acres, 11 . 9% of the County area) -
These soils hl!lve more serious or more numerous limita

tions than those !n Glass II . The l!mltaUons may be natural 
ones - such as steep slopes, sendy or shallow soils, or too 
lltt!e or too much water. Thus they 11re more restricted ln the 
crops they can produce, or when cultivated, call for conser
vation practices more difficult to Install or keep working ef
!!ciently . 

lliu...lY (72, 19S seres , 14 , 9% of the County area) 
Theue soils have ueveral l!mltatlons that restrict the 

kinds of plants they can grow . They are suitable for occa
sional but not reqular cultivations and require very careful 
management. These soils are usually more severely eroded 
or have more excess water than those In Glass ll! . 

Lo.nd Nut Genert1Jl y SuitAble for Culti va tion 

-
~V (13,401 acres, 2,8% of the County ares) -
ClossVl (57, 635 acres, l l ,9% of the County areal 

Glass Vll (20, 571 acres, 4 . 2% of the County area) - The se
vere llmltatlons in these groups are wet land, steepness of 
slope, erosion and stoniness. The lower slopes can be used 
for pasture but the most lntenslveusefor the remaining areas 
is woodland, wildlife, food and cover. recreetlon end water 
supplies. 

Source: Chester County Soll Survey Report 
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to moderately deep and well drained to 
somewhat poorly drained. There are also 
shallow soils in this class that are well 
drained and found on nearly level areas. 

Class III (57,933 acres, 11.9% of the 
CoW1ty area) - These soils have more 
serious or more numerous limitations 
than those in Class II. The limitations 
may be natural ones - such as steep 
slopes, sandy or shallow soil , or too 
little or too much water. Thus, they are 
more restricted in the crops they can 
produce or, when cultivated, call for 
conservation practices more difficult 
to install or keep working efficiently. 

Land Suitable for Occasional Cultivation. 

Class IV (72,195 acres, 14.9% of the 
County area) - These soils have severe 
limitations that restrict the kinds of 
plants they can grow. They are suitable 
for occasional but not regular cultiva
tions and require very careful manag-e
ment. These soils are usually more 
severely eroded or have more excess 
water than those in Class III. 

Land Generally Not Suitable for Cultivation. 

Class V (13,401 acres, 2.8% of the 
CoW1ty area) - These soils have little 
or no erosion hazard but have some 
condition impractical to remove that 
limits their use largely to pasture, 
woodland, recreation, water supply or 
wildlife food and cover. The predominant 
limitation of this class is a wet, poorly 
drained soil condition. 

Class VI (57,835 acres, 11.9% of the 
Co1.mty area) - These soils have very 
severe limitations that make them w1-
suited for cultivation and restrict their 
use largely to pasture, woodland, rec
reation, water supply or wildlife food 
and cover. The severe natural limita
tions in this class are steepness of 
slope, erosion, wetness or stoniness. 

Class VII (20,571 acres, 4.2% of the 
CoW1ty area) - These soils are W1Suit
able for cultivation and are usually not 
suitable or easy to use as pasture. Their 
use is restricted to woodland, recrea
tion, water supply or wildlife food and 
cover with careful manag-ement. 

Other Areas (3,914 acres, 0.8% of the 
Cotmty area) - These areas consist of 
made lands, quarries, and water as foW1d 
in streams , rivers, lakes and ponds. 
There are 1,699 acres of made land and 
when conditions are right these acres 
can be utilized for building'S. 

Almost two-thirds of the Cow1ty is land 
that is physically suitable for crops. 
For the most part, the fertile lands are in 
the Chester Valley and in the Southern 
Piedmont agricultural area - the Kem1ett 
Square - Oxford area. 

The predominant crops are hay, winter 
wheat, corn, and market garden crops, plus 
the mushroom specialty. The different agTi
cultural regions of the CoW1ty will be de
scribed in more detail in the forthcoming 
land use report. 

So il Erosion 

Soil erosion is the loss of the original 
topsoil (Topsoil is the upper layer of soil 
that has, in addition to the minerals from 
which it originated, organic matter and soil 
organisms). When the early settlers cleared 
the forests they fow1d topsoil ranging in 
depth from a few inches to several feet. 
Erosion began on the rolling hills as soon 
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as the land was cleared. At first, erosfon 
was not serious because of the high organic 
content of the soil and the small cleared 
areas; but the rate increased as these areas 
were enlarged and more intensive cultiva
tion was practiced. Today, it is estimated 
that Chester Cotmty has lost approximately 
two-thirds of the original topsoil. 



\ 

There are two principal natural methods 
of transporting soil - water and wind. 
Water is the one we are more concerned 
with since we have very little wind erosion 
in this area. The water that transports our 
soils comes from rainfall, and it varies 
greatly in intensity. The intensity and the 
time periods of these intensities plus the 
type of cover on the land (trees, grass, or 
cultivated crops), the types of mineral con
tent of the soil and the slope of the land, 
affect the amount of soil that is transported 
from one place to another, resulting in what 
is termed erosion. 

Certain soil series are more subject to 
erosion because of the type of parent ma
terials . The Glenelg and Manor series that 
are underlaid with schist and the Pe1m se
ries that are w1derlaid by shale and sand
stone erode more easily than other series 
fow1d in the Cow1ty. These soils are formed 
from soft mica schist or shales. The map 
entitled "Severe Erosion" shows the areas 
where 75% or more of the original topsoil 
has been lost. This is mostly on the steeper 
slopes in the Brandywine Valley. Table S-2 
gives a stunmary of the other types of e ro
sion. 

Fortw1ately, through the work of the 
Brandywine Valley Association and the 
Chester Cow1ty Soil Conservation District, 
aided by the technical services of the U. S. 
Soil Conservation Service, great progress 
has been made in stopping severe erosion. 
Standard treatment includes strip cropping, 
terracing, crop rotations, and the use of land 
in accordance with its inherent capability, 
for example, using the steeper slopes for 
woodland or pasture. 

Much still needs to be done. In order to 
meet local obligations most of the land 
above the dams in the Brandy-\vine Valley 
Water Supply and Flood Control Plan must 
be w1der conservation agreement. It is im
portant that home owners and builders rec
og11ize their part in preventing soil loss. 

Some of the most serious and severe 
soil erosion comes, not from cropland, but 
from land stripped for building development. 
It is important to the home owner that good 
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top soil be set aside for respreading, if a 
good lawn and fow1dation planting is to be 
hoped for . In order to save the soil and pre
vent silting of roads and streams, bare 
graded areas should be stabilized with quick 
growing cover grasses such as rye, wltlch 
will also add soil fertility. 

Table S-2 

SOIL EROSION IN CHESTER COUNTY 

Degi:ee of Erosion Acreag"e* Percent 

No Erosion 

Moderate Erosion 
25% to 75% of 
Original Topsoil 
Removed 

Severe Erosion 
75% of Original 
Topsoil Removed 

Miscellaneous 
Areas 

115,183 23.7 

272,739 56.1 

98,584 19.4 

3,904 0.8 

*Source: Soil Survey Report, Chester 
and Delaware Counties, Soil Conservation 
Service, Pennsylvarua Department of Agri
culture, and Pennsylvania State University. 

Severe. ert;!sion can qui,ckly develop on even 
moderqt e unprt;!tected slopes . 

I 

r . 

I 
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SEVERE EROSION IS A PROBLEM 

Severe erosion is a problem in Chester County because 
some of the County is fajrly steeply sloping; and because 
many of the soils were formed from schist material with a 
c leavage structure that is easily erodible. 

This map shows the areas where over 75% of the original 
topsoil has been lost . These severely eroded areas aremost
ly on the steeper slopes in the part of the County underlain 
by crystalline rncks. 

Over 75% of the original topsoil (se vere erosion) has been 
lost ln 20% of the County: between 25% and 75% (moderate 
erosion) in 56% of the County; and less than 25% {slight or 
none ) in only 24% of the County. 

Severe eroston has been greatl y reduced through such 
conservation measures as strip farming, terraces, crop rota
tion, improved pastures, and, most important, use of landin 
accord~mce with its abilities. This gain was achieved 
through the efforts of such o rganizations as: the Brandywine 
Valley Association, Extension Service, and the Chester Coun
t y Soil Conservation District, aided by the soil survey and 
other technical services of the U.S. Soil Conservation Service. 
Advice and detailed plans are avaUable without cost on appli
cation to the Chester County Soil Conservation District. 

This map was prepared by coloring ln all area s of severe 
erosion on the detailed soil maps; and then reducing them 
with some generallzaUons to the small scale map. lt has 
value only as an indication o f severe erosion problem areas. 

More detalled information is available i n the full scale 
intepretative maps in color on file at the Chester County 
Planning Commission; or in raw di'lta form in the official 
Chester - Delaware County SoJl Survey Report publ ished by 
the U . S. SoJl Conservation Service. 

Source: Chester - Delaware County Soil Survey 
Map compiled Spring 1963, printed November 1963 
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Engineering and Urban Uses 

' Urban and Engineering Applications of Soil 
Surveys are of Great Potential Sig11ific~nce; 
but Technique and Knowledge are only rn an 
Early Stage of Development. 

Soil surveys were originally developed 
primarily for agricultural planning and it 
has only been in the last few years that their 
great potential application to urban and en
gineering purposes has been realized. 

Soil surveys for engineering and urban 
purposes are more demanding and difficult 
than for agricultural plamling. The field 
survey should be made in a more detailed 
manner at a larger original scale so differ
ing properties should not be lumped or over 
generalized. Engineering analysis is als.o 
more difficult since not only the upper soil 
layers, but the underlying bedrock must be 
considered, and conditions of w1derlying 
rock are more difficult to determine. 

Nevertheless, information of great value 
is now available on the relative suitability 
of soils for septic tanks, for highways and 
airports, for sanitary landfills, for base
ment excavation water problems, for farm 
ponds, and for helping to determine building 
foundation strengths. 

Preliminary information and special 
purpose interpretative maps are presented 
in this report. More detailed technical in
formation is contained in the Soil Survey 
Report and will not be duplicated here. The 
interpretations in this report are based 
upon the latest information from the U. S. 
Soil Conservation Service and the Pa. Dept. 
of Health. 

Soil scientists, in cooperation with 
others such as sanitarians, planners, en
gineers, archltects, landscape architects, 
and real estate men are working to develop 
more detailed and refined interpretations. 
The Chester Cow1ty Planning Commission 
will try to keep informed on these changBs 
so that revised interpretations can be made. 
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It is hoped that a more detailed supple
mentary report on urban uses of soil Slll'

vey will be published later by the County 
Pla1ming Commission a.s more information 
becomes available , 

Engineering Properties Are Complicated. 

The engineering behaviour of soils de
pends upon many complex factors including 
soil texture (proportions of sand, silt, and 
clay) permeability and porosity, shrink
swell potential, dry density, and general 
moisture holding capacity. 

Two of the most vital factors for urban 
purposes are depth to bedrock and height 
of seasonal water table. These character
istics, in a general rangB, are shown in 
Chart S-1, made by the Cow1ty Planning 
Staff from the data in the Soil Survey Re
port. 

It is obvious that there would be diffi
culty in building drainage fields,or excavat
ing for sewer lines on soil that is shallow 
to bedrock, even if the rocks were deeply 
weathered and easy to excavate. Similarly, 
soils with a lligh water table either perenni
ally or in the wet winter and spring seasons 
would also be unsuitable. 

Available summaries of the relative 
suitability of the soils in a general way for 
a variety of engineering ptu'poses are indi
cated in Table 6 and 7 of the Soil Sm·vey 
Report; whlch is reproduced in this report 
as Table S-3. 

Unsuitable Soils for Septic Tanks 
are Indicated. 

One of the most vital urban uses of soil 
surveys is to indicate in a general way the 
relative suitability of soils for the proper 
fw10tio1ling of on-lot sewage disposal sys
tems and to indicate soil suitability in other 
ways. 



The soil survey can indicate in a general 
way most of the areas where the soils are 
clearly not suitable because the soils are 
too wet, too shallow, or are subject to flood
ing. Soil survey alone can not positively 
identify areas of suitable soils with the same 
confidence. 

The most important factors that deter
mine suitability for septic tanks, ability to 
support the weight of foW1dations, and urban 
development in general are: depth to bed
rock, height and seasonal variation in water 
table, soil texture, internal soil drainage 
characteristics, presence or absence of 
impervious layers, dang-er of pollution of 
grotmd water, stoniness, depth to and nature 
of weathering of w1derlying bedrock and 
local experience with on-lot systems. 

The soils of Chester Cow1ty have been 
put into seven categories as shown on the 
large fold-out map entitled, "Urban Suita
bility". The information was based upon the 
soil survey, and is the latest interpretation 
of the U. S. Soil Conservation Service and 
the Pa. Dept. of Health. This replaces and 
supercedes those in the official published 
report. 

The soils in each group are much alike 
in character_istics affecting their suitability 
for homes and commtmity developments. 
The two characteristics of the soils given 
the most consideration are parent materials 
that are most suitable for satisfactory build
ing fow1dations, and drainage factors affect
ing sewage disposal systems. Thefollowing 
groupings are in accordance with the best 
available information: 

1. Suitable (36,635 acres - 7.5% of the 
Cow1ty) - Deep, well drained soils with 
slopes of 0-15%. This group is suitable for 
all types of building'S on the more gentle 
slopes, and residences on all slopes. This 
gToup of soils is suited, so far as is known, 
for on site sewage disposal because they 
have good permeability and in most in
stances do not represent a hazard to ground 
water contamination. Excavation is rarely 
a problem. 
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These soils are also the best farmlands. 
They are deep, upland soils. While small 
areas are scattered throughout the Cow1ty, 
the larg-est areas are in the upper Brandy
wine area near Honeybrook and Elverson. 

Soil types in this group are: 

Bucks silt loam, 3-8% slopes. 
Chester silt loam, 0-15% slopes. 
Chester very stony silt loam, 0-15% 

1 

I 

slopes. 
Edgemont channery loam, 3-15% slopes. r 
Edgemont very stony silt loam, 0-8% ~ 

slopes. 

'! 
' 

2. Variable - ProbablySuitable-Cau
tion and Detailed Field Survey Required. [ 
(199, 758 acres - 41.4% of the County) -
Moderately deep, usually well drained soils 
with slopes 0-15%. This group is usually ( 
suitable for all types of buildings on the 
gentle slopes, and residences and small 
building'S on all slopes. The minor restric
tions of these soils are the nearness to 1 
bedrock and clayey conditions. In many I , 
places the bedrock is partially weathered 
and soft, and in many places, rock of vary- l ' 
ing hardness is fow1d in excavating. Detailed 
exploration should be made on the Glenelg 
soils, particularly those over mica schist 
bedrock in the southern part of the Cow1ty, ( 
when considering a site forheavybuildings, I 
since this soil is often w1derlain by sapro
lite (rotten) rock to a depth of 20 feet and 
is not stable under aheavy load. The Glenelg 
soils must be checked for permeability with 
a "percolation test" to determine feasibility '[ 
of each site, even though these soils are 
classed as well drained and permeable and 
are usually suited for on-site sewage dis
posal systems. The Montalto and Neshaminy 
soils absorb water more slowly than the 
soils in group 1 and perched water table 
conditions are not uncommon. 

In this group, the soil survey does not 
provide a definite answer so that further 
detailed on-site study is required. 



Chart s-1 

30IL SERIES 

ALDlllO 

BEDFORD 

BELTSVILLE 

0 - 3% Slope 

3 - 8% Slope 

BOWMANSVILLE 

BRAND'fWlllE 

BRECKllOCK 

BUCKS 

CALVERr 

CHESTER 

CHEWACU. 

CHROME 

COii ES TOGA 

COllGAREE 

CONOWlllGO 

CROIOll 

EDGEMO!lf 

GLEN ELG 

GLENVILLE 

GUfl!RIE 

HAGERSI0\'111 

HOLLINGER 

LAWRENCE 

LEHIGH 

LillDSIDE 

MADE LAllD 

MANOR 

MELVlll 

MOllTALTO 

MOUllT LUCAS 

NESHAMINY 

Shaly silt loam 
PEtlll Slit loam 

Dark Surface 
ROWLAIID O ther 

READINGTON 

WATCHUIIG 

WEHADKEE 

WORSHAM 

-

-

DEPTH TO BEDROCK AND TO SEASONAL HIGH WA TE R TABLE 

I' 2' 3' 4' S' 6' 7' 8' 9' IO ' I I ' 

l.~:<<'(·:·:·:·;!<<·!<·ll."~' ij' ··--~ ;~ or deeper 

)Im---~ or deeper 

.. ___ .., ___ ..,jor deeper 

' or d eeper 
i~,~ .. .... , 

~];~ 
""~~~f!iii!""~ ... ~.~"~" ~'~' Mi!ij"~•~•~• ~··----~ordeeper 

or d eeper 

or deeper 

~=::~:~ .. .'ifii.' •. ii .• '.ii' •• "iri"."ili.~ .. ~·-·-.. tio.::::::~"":: ::::: 
I 

i ! ;::;*:;::>:<::<~<~«:~xi:~, I•" ,..,.,<·M. ,'),.,., •• v.fa\ ,\\<'>!<' . 
--"""l:O:*'~('v·!'~X ''"'I.~ ·X~o/!!);,:;.;:;.;{.;~ {~~>~)!f~ 

DEPTH TO SEASOllAL HIGH \'IUER TABLE (RANGE) 

DEPTH TO BEDROCK (RANGE) 

Source: Chester County Soil Survey RePort 

Date Completed: February IS, I963 
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These soils are fow1d in most parts of 
the Cow1ty except the northeas tern and the 
Chester Valley. 

Soil types in this group are: 

Brecknock channery silt loam, 3-15% 
slopes 

Brecknock very stony silt loa m, 0-8% 
slopes 

Glenelg channery silt loam, 0-15% s lopes 
Glenelg silt loam, 0-8% slopes 
Pe1m and Lansdale sandy loams, 3-15% 

slopes 
Montalto channery silt loam, 3-15% 

slopes 
Montalto ve ry stony silt loam, 0-8% 

slopes 
Neshaminy gravelly silt loam, 0-15% 

slopes 
Neshaminy very stony silt loam, 0-8% 

slopes 

In this Variable category, the soil survey 
gives less conclusive results. Its larg-est 
member is the Gle nelg series, which occu
pies about 42% of the County. In Maryland 
and Virginia, Glenelg rates as highly suit
able for septic tanks and urban purposes. 
In this area, experience indicates a less 
clear cut rating. In seemingly unpredictable 
ways , Glenelg is either shallow or tends to 
clog with clay. In other places, satisfactory 
r esults are obtained . 

Efforts are tmderway to see whethe r this 
Variable category could be refined; and the 
most hopeful approach seems to be to see 
whether the w1derlying parent materia l 
might be the clue. There is some indication, 
a lthough not conclusive proof, that the soils 
formed from gabbroic par ent material tends 
to weather less deeply and contains a higher 
percentage of clay feldspar, and thus are 
l ess likely to be suitable for septic tanks 
than those formed from granitic material 
or from schists. Variable soils most like ly 
to be s uitable are those formed from the 
deeply weathered mica schists, which con
tain little feldspar and much quartz. 

The underlying parent material is de
scribed in more detail in the Geology sec
tion. But for r eady comparison of soil and 
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bedrock characteris tics the detailed g-eology 
is tmderprinted in black on the Urban Suit
ability Map. The gabbroic type rocks are 
those mapped as: gabbro (Gb}, anorthosite 
(An}, Baltimore Gneiss (J3g11} , Baltimore 
Gneiss injected with gabbro (Bgb}, and Ser
pentine (Sp}. Most of the gabbroic area is 
in the West Chesler region, or in the area 
north of Chester Valley between Coatesville 
and Atglen. The mi.ca schists (wms} occupy 
most of the southwestern portion of the 
Cotmty. 

The Neshaminy and Montalto soils ar e 
deep and well drained; and ordinarily would 
have been rated suitable. However, some 
recent laboratory tests have suggested that 
chemical detergents may clog these soils; 
hence they have been demoted to the "Vari
able" category. The Montalto soils are found 
only over the diabase ridge in the upper 
French Creek area. Neshaminy soils ar e 
fow1d primarily over gabbro and anortho
site, and some serpentines. 

3. Hazardous - P otentialGrow1d Water 
Contamination (Soils over 1 i mes tones} 
(20,613 acres, or 4.3% of the Cmmty} -
These soils are deep and well drained, ex
cept the Hollinger which is shallow, with 
slopes 0-15%. These soils are suitable for 
most types of buildings; but care s hould be 
taken to determine if s inkholes or under
grow1d caverns are present wider proposed 
building sites. 

These soils have excellent permeability, 
but very often the effluent from on s ite sew
age disposal systems reaches the w1der
grow1d channels and caverns, ther eby pol
luting the grotmd water supply. Excavation 
problems are extremely variable due to 
"sawtooth" variation of the tmde rlying lime
s tone , and nearness of bedrock to the sur
face on the Hollinger soils . Limestone soils 
are found only in the Chester Valle y and in 
a small a rea in the Toughkenamon Valley 
near Ke1meLt Square. 

Soil types in this group are; 

Conestoga s ill loam, 0-15% s lopes . 
Hagerstown s ilt loam, 0- 15% s lopes. 
Hollinger s ilt loam, 3-15% s lopes. 



4. Conditional - Too Shallow- Bedrock 
and detergent problems. (72,495 acres, or 
15.1% of the County) The major restrictions 
in this group are nearness of bedrock to 
the surface, difficulty in excavating for 
basements and sewage disposal systems, 
and the inability of the soils to absorb 
sewerage effluent because of shallow depth 
and low moisture holding capacity. 

This group of soil ranges from shallow 
to moderately deep and is suitable for all 
building types on the more gentle slopes 
and residences on slopes of 0-15%. This 
group of soils is classified as well drained, 
but because of the shallowness, low moisture 
holding capacity, and density of bedrock, on 
site sewage disposal systems are not only 
difficult to install properly but they do 
not often function satisfactorily. Evacua
tion difficulty is usually encountered due 
to the proximity and hardness of the bed
rock. 

Most of the soils of the Triassic 
lowlands and many of the soils of the 
steeper areas are in this "too shallow" 
category. 

Soil types in this category are: 

Brandywine loam, 3-15% slopes. 
Brandywine very stony loam, 0-8% 

slopes. 
Chrome gravelly silty clay loam, 3-15% 

slopes. 
Manor loam, 0-15% slopes. 
Manor very stony loam, 0-8% slopes. 
Penn shaly very shallow silt loam, 3-

15% slopes. 
Penn silt loam, 3-15% slopes. 
Penn very stony silt loam, 0-8% slopes. 

5. Unsuitable - Seasonably or Perma
nently Too Wet. (66,121 acres - 13.7% of 
the County) These soils are deep to mod
erately deep, moderately well drained to 
poorly drained on slopes 0-15%. The soils 
that are moderately well drained such as 
Bedford, Beltsville, Conowingo, Glenville, 
Lehigh, and Readington can be used with 
care for most types of buildings, but on 
the somewhat poorlytopoorlydrained soils, 
the land can be used for residences and 
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other small buildings if the basements are 
sealed or fill is used to raise the base
ments above the water table. 

This group is unsuitable for on site 
sewage systems, and if buildings are con
structed on these soils, public sewage sys
tems should be available. 

The too wet group is subdivided into 
those that are moderately well drained and 
those that are poorly drained. It is not 
possible to make this separation on the 
map in this report; but the large scale in
terpretative maps available for inspection 
at the Planning Commission offices do show 
this separation. 

The moderately well-drained soi 1 s 
(36,929 acres, or 7 .6% of the County) are 
too wet primarily in the winter and spring. 
They may be suitable for limited septic 
tanks during the summer and fall . The 
moderately well drained soils are: 

Bedford silt loam, 0-8% slopes. 
Beltsville silt loam, 0-8% slopes. 
Glenville silt loam, 0-15% slopes. 
Glenville very stony silt loam, 0-8% 

slopes. 
Lehigh silt loam, 3-15% slopes. 
Readington silt loam, 0-8% slopes. 

The poorly drained soils (29,192 acres, 
or 6 .1 % of the County) are wet at all times 
and are positively unsuitable for homes with 
basements (without very costly sealing) or 
for septic tanks at any season of the year. 
The poorly drained soils are: 

Aldino silt loam, 0-8% slopes. 
Calvert silt loam, 0-8% slopes. 
Conowingo silt loam, 0-8% slopes. 
Croton silt loam, 0-8% slopes. 
Guthrie silt loam, 0-3% slopes . 
Lawrence silt loam, 0-8% slopes. 
Watchung silt loam, 0-8% slopes . 
Watchung very stony silt loam, 0-8% 

slopes. 
Worsham silt loam, 0-15% slopes. 
Worsham very stony silt loam, 0-8% 

slopes. 
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UllBAN S UITABILITY SO ii. l\ IAP l-IAS GllEAT VA LUE }'Q lt l\ lANl' PURPOS ES 

So.sic soll properties such llS texture, depth 
to bedrock, depth to and seasonal variation In 
water table, slope and dralnaoe have recently been 
found to have 9re11t value fo r many urban as well 
as h1rmln9 purposes . Urbi:in soil Interpretation 
is a new field with much still to be learned; but 
soil surveys are usefu l for lndlcatlnq relative suit
ability fo r septic tanks tind cesspool sewaQe 
disposal, sanitary landfl!ls , landscaping, and 
many enqlneerlng purposes such as airports and 
foundation suitability . 

Deep , well drained soils that are suitable for 
septic tanks also tend to be suitable for many 
o ther uses such as sanitary landfl !l s , golf 
courses, cemeteries , trees and shrubs ,farmlands . 
Conversely , shal low, or we t, or flood plain soi l s 
tend to be unsuita ble for most of these purposes . 
More de taJJed Information Is available In the text 
and in the offlcl11 l publlshed soil surve y report, 
!!!though the septic tank lnfonnatlon in the map 

UHBAN SUITABILIT l ' 

-

~ (36, 63S acre1, 7 . 5'11. of the County) - Deep, 
well drained aoll1 wllh 1lope1 of 0 - 15'11.. Thl1 9roup 

11 1uilabla for all type of bulldln111, and Is 1ultable for on 
1lte 1ewa11a dl1po1al because It ha1 \lood permeabllity and, 
In mo1t Ln1tance1, doe1 not have a 11round water pollution 
problem . 

'iorlab!e - Pmb§h!y Sul!oble (199,758 acres, 41 . 4'11. of 
the County) • Moderately deep, usually well drained 

soils with 1lope1 0 - IS'll.. Thl1 11roup Is usually •u!tablo 
for all type1 of bu!ldin111 on the<;1en1le slopes, and realdence1 
and small build!n91 on oil slopes . The minor restrictions 
to the1e 10111 ore the neame11 to bedroc:k . Detell / e><Plor
e\Jon 1hou!d be made on the Glenel1110!!s, partlcuh1r!ythoae 
over mica schist bedrock Jn the 1outhirn pert of the County, 
when con1lderln11 e s!te for he11vy bulldin11s since th!1 soil 
Is o ften underlain by seproJ!te (rotten)rock , I:ven though these 
101!1 ore cla1slf!oda1 well drolnedand permeable end are usu
ally 1u!ted for on site sewogo disposal systems , theGlonelg 
10Jls must be checked for permeabll!ty with 11 "percoletlon" 
te1t to determine fe111!billty of each site • • 

r-!H1zerdou1 - With Gro11od Water Problems {Solla over 
L.._.l11me1tone1 • 20,613 acres,4 . 3'11.) These sol\1 ore 

deep and well drained, e><cept for the Ho!ltn11er which 11 
1mi.llow, w!th 1lope1 0 - 15'!1.. The1e 101!111re 1ultob!e for 
mo1t type1 of bu!ldlng1 but e11re 1hould be taken to determine 
If 1lnkhole1orunder<;Jround covem1 are present under PmPOsed 
bulldLn11 1lte1. 

Tha1e 10111 h11ve excellent perme&bUity, but very often 
the aoei>e110 from on a!te aewoge dlspoaal aystems reaches 
the under<;JroundcMnnel1, therebypol!utlno;i the oround water 
supply . txcovotlon problems are extremely vorleble . 

Condhlpnel-Ioo Sha! lpw (72. 496 ecre~.IS.1'11. of the 
County). Major restrlcuons In thla 9roup &re nee mess of 

bedrock to tha 1urf11ce, dHf!culty in exe11vat1ng for bllaement1 
and 1awoge d!1po1al 1y1tom1. 

,.._ Thls 11roup of 10H1 L1 shallow 11nd suitable for all bu!ld-

......... 

........ 

tn11 type1 on the more 11entlo 1lcpe1 and residences 'on slop111 
of 0 - IS'll.. Thl1 group or 10Hs la cla••lfled 11s well drained, 
but because of the 1hallowne1• 1otlsfectory on silo sewa11e 
dl•po1e l 1ystem111redllflcult to Install properl y ~o they will 
function 1otlafactorJly . 

-

Uo1ultablo - Too Wet (66, 121 acre11 , 13 , 7 % cf the 
County area) The1e 10111 aro deep to moderately 

daep, moderately well drelned to P<)Orly drained on slopes 
0 - 15 %. The 101l1 tha1are moder11tely well dro!ned such as 
Bodford, Bolt1vlllo, Conowingo, Glenville, Lehl9h, and 
Reodin11ton can be u1edw1th c&re for most types of bu!ldlnos, 
but on the 10mewhat poorly to poorly drained soJls, the land 
can be u1ed for re1ldence1 and other small bulldtn111 if the 
bll1ement1 or• sealed or fill I• used torolse the bll11emen11 
ebove the water table. 

This 11roup 11 un1u1tab!e for on alte sewo11e systema, 
and If bulldln11• ore constructed on the1e soils, public 1ew
a11a 1y1tem1 should be available . 

-

Un1u!!ablc - Doos! Plain Solis (27, S27 acres - S . 7'11. 
of the County) Thl1 group 11 1ubject to overflow of 

hl11h water1 from streams periodically. 11nd should never I.le 
used for buHdln11 1lte1 . .... 

-

Uoayltob!e - £xce11lyg Slopg1 and Stoniness (S9 ~27 
acre1. 12 . 3'11. of tho County) Grouped In this cateo;iory 

ore all eroa1 havlno 1lope1 ateeper than 15'11. r19ardl,e11 of 
the type of 1oll . < 

There may be many residences 11nd smell bull!j!n111 on 
slope1 up to 25'11., and people will contlnueto buHd on these 
1teep slopes . If bulld!n111 are constructed on these slopes, 
It 1hould be confined to the deep well drained scli's ond ex-
trome caution 1hould be taken with the foundetlon1 end sew
aga dlspo1al 1y1tems • 

Source: Chester County SoJI Survey Report 

ll\1><0k tin t ovur V111· iablu 10111 indicales eithu r 

11r"1\" of Nesh.~'"iny or Montalto soils which 11ay 

influ<"r><:e the handLin11 of deter9'l:!?ts. 

,. . .,. .. 

and text of this report supersedes that in the 
official report . 

The seven urban sult11bUUy categories as de
fined below, particularly for In oround sewaqe 
d!spos11l by septic tanks l!lnd cesspools were de
veloped on the basis of recommendation of the 
State Soll Scientist, U. S . Soll Conservation Ser
vice, and the Pennsylvania Department of Health, 
and ls the latest lnfonnatlon as of the summer of 
1963 . Continuing experience may result In more 
refined definitions . 

This mep is a composite and reduction of 
interpretations made from the origina l large
scale sol! survey map essential for !ndlvidusl 
pre!Jmlnary si te ev11Ju11tion, and may be slightly 
gener11llzed . More detailed color In terpretative 
m11ps are av!lllable at the Chester County Planning 
Commission Office, or In raw data fonn In the 
o fficially published soil survey report . 
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6. Unsuitable - Flood Plain Soils (27 ,527 
acres, or 5.7% of the Cow1ty) This group 
is subject to overflow of high waters from 
streams periodically, and should never be 
used for building sites. The area shown on 
the map is usually the minimum subject to 
flooding. The flood plain information studies 
petitioned for from the Corps. of Army 
Engineers may show more exact informa
tion. 

Soil types in this category are: 

Bowmansville silt loam, 0- 3% slopes. 
Chewacla silt loam, 0-3% slopes . 
Congaree silt loam, 0-3% s lopes. 
Lindside silt loam, 0-3% slopes. 
Melvin silt loam, 0-3% slopes. 
Rowland silt loam, 0-3% s lopes. 
Rowland silt loam, dark surface, 0-3% 

slopes. 
Wehadkee silt loam, 0-3% slopes. 

7. Unsuitable - Excessive Slopes and 
Stoniness (59,327 acres - 12.3% of the 
County). Grouped in this category are all 
areas having slopes steeper than 15% re
gardless of the type of soil. 

There may be many residences and 
small buildings on slopes up to 25% and 
some people will continue to build on these 
steep slopes, despite costs. If buildings 
are constructed on these slopes, it should 
be confined to the deep well drained soils 
and extreme caution should be taken with 
the foundations and sewage disposal sys
tems. Steep slopes, in addition to all prob
lems of grading access, are usually also 
shallow soils with problems of drainage 
and problems of building a septic system. 
Stony, shallow soils on slopes above 15% 
and all other soils found on slopes above 
25% are considered unsuitable. Soil types in 
this group are those commonly found on the 
uplands. 

Disturbing or Compaction of Soil May Make 
Septic Tanks Unworkable. 

The soil suitability rating-s discussed 
above and shown in the interpretative maps 
are only for undisturbed and uncompacted 
soils. If soils are disturbed or compacted, 
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or sub-soils from excavations raised to 
the surface, different, and usually less 
suitable ratings may result. Indeed, dis
turbing of the soils may make otherwise 
suitable soils unsuitable. 

Many On-Lot Sewerage Systems Fail Be
cause of Inadequate Original Construction 
Rather Than Because of Soils. 

The Pennsylvania Department of Health 
has made a few spot checks to help de
termine the reasons for the failure of many 
of the on-lot sewage disposal systems in 
the County. In many cases, it was found 
that on-lot sewage systems fail because of 
inadequate original construction, undersize 
systems, overloading beyond design ca
pacity, excessive use of household deter
gents, and disturbance of soil. 

It is hoped that further studies can be 
made that would result in definite answers 
as to why and how on-lot sewage disposal 
systems work or fail to work. 

Soil Suitability for Sanitary Landfill Refuse 
Disposal is Similar to that for General 
Urban Suitability 

The choice of a refuse disposal site 
is often based entirely on the proximity 
of the site to the refuse sources, the avail
ability of low cost land, accessibility to the 
site, and land reclamation. These are im
portant economic factors; however, con
sideration should also be given to soil and 
geology. The nature of the soil and under
lying geology also have implications (amount 
of cover material and ease of excavation); 
but more important, they determine whether 
a satisfactory sanitary landfill operation is 
possible. 

There are several soil and geologic 
aspects in site selection, one of the most 
important being the potential ground water 
contamination hazard. Therefore, soils de
rived from and underlaid by limestone are 
not considered satisfactory sanitary land
fill sites. Landfills should not be located 
in soils where a normal" or raised water 



table exists because it is not only difficult 
to operate a landfill, but also may result 
in pollution of water supplies. Shallow soils 
are not suitable for landfilling because of 
insufficient soil cover material plus the fact 
that refuse will be in proximity to bedrock, 
thereby also representing a hazard to 
ground water contamination. Difficulty is 
often encountered with steeply sloping soil 
areas for landfill because the erosion and 
percolation of water through the refuse 
appears as an offensive surface seepage 
at the base of slopes and sometimes causes 
contamination of surface water supplies. 
Stony soils do not lend themselves to easy 
excavation nor do these soils contain enough 
fine textured soil material to provide the 
compaction needed to prevent the percola
tion of rain and melt waters through the · 
refuse. 

The preceding are a few examples of 
the criteria and reasonings used in eval
uating a particular area for sanitary land
fill suitability. Many of these same criteria 
are used in considering the suitability of 
soils for building and for subsurface sewage 
disposal; therefore, the preceding Urban 
Suitability gi:oupings also lend themselves 
well to landfill site suitability. The soils 
in groups 1 and 2 are considered generally 
suitable for sanitary land fill operation; 
however, on-site evaluations are always 
needed to evaluate the local conditions of 
surface drainage, water supplies , etc. Soils 
in group 3 are not considered suitable 
because of the hazard of ground water pol
lution. Soils in g-roup 4 are too shallow to 
provide sufficient cover and will not permit 
satisfactory landfill operation. Soils in 
groups 5 and 6 ar.e not St~itable because 
of: (1) proximity of ground water table and 
(2) periods of high water flooding. Soils 
in group 7 are not considered suitable be
cause of steepness of the slopes, stoniness 
and shallowness of the soils . 

Research is needed to more adequately 
define the suitability of different soil and 
geologic conditions for landfilling and re
lating these characteristics to the many 
kinds of refuse (organic and inorganic; 
domestic and industrial) being disposed of 
in sanitary landfills, their decomposition 
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products, movement to ground water, etc. 
Therefore, with advance in technology, soil 
and geologic conditions now considered 
unsuitable, may become suitable. Never
theless, the preceding evaluations of soil 
suitability for refuse burial are the best 
available considering the present status of 
landfill procedure. 

Urban Suitability Map is Also Valid for 
Many Other Purposes. 

The general Urban Suitability map in 
this report, by indicating the principal 
factors of soils that are too wet, too steep, 
too shallow, too permeable, is valid for 
many other urban purposes, where these 
basic factors are operable. 

For example, cemeteries should not be 
built where soils are too wet, too shallow, 
or too steep, or in areas of ground water 
contamination danger. 

Golf courses could be developed on a 
wider range of soils, but excessive steep
ness or wetness would be less desirable. 

For general recreational purposes, the 
wet or steep soils are often an aesthetic 
asset and a shelter for wildlife. They also 
should be coupled with som.e area of dry 
soils. The area should also have a good 
stock of mature native trees for shade and 
aesthetic appeal. 

Industry should be located on the flatter 
ground, with good drainage, deep soils, and ,I 
good foundation conditions. 

Small lot residential development re
quires relatively level, deep, well-drained 
soils. E-state type development prefers more 
rolling topography and presence of trees for 
aesthetic effect. 

Chester County Soils are Only Fair to 
Poor for Highway Construction. 

Most of Pennsylvania's Piedmont (in
cluding Chester County) soils are texturally 
silt loams or clay loams, and many have 



Deep, we ll drained le vel s oils are, us ually well 
s u'ited for both farm ing and urban uses. 

'
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at least a seasonably high water table. As 
compared with a preferred, well drained, 
sandy or gravelly soil types, silt and clay 
loams are far less favorable for highway 
construction. This, of com·se, does not mean 
that highways can not be built satisfactorily 
in Chester County, but that costs are higher. 
More attention needs to be given to subbase, 
compaction, drainage, and flatter slopes in 
cuts. Without such care, the soils are rel
atively susceptible to frost and winter 
break-up, as evidenced every early spring 
on most of the less well built older Pinchot 
farm-to-market roads, resulting in high 
maintenance costs. Another factor raising 
costs is the lack of good natural sand and 
gravel. 

For engineering purposes, soils are 
classified by either the AASHO for most 
highway purposes, or the Unified system 
preferred by some engineers. Both these 
systems classify soils according to size of 
particle - i.e. gravel, sand, silt, clay, 
permeability, available moisture capacity, 
shrink swell potential, and plasticity index. 
From these classifications and descrip-
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tions, interpretative tables for a variety of 
purposes can be made with caution. De
tailed technical characteristics, determined 
by laboratory tests, are presented in Tables 
5 and 6 of the Soil Survey Report. Table 
7, giving general adjectival ratings , is re
produced in this report as Table S - 3, 

Because these tables are based upon 
soil textures, they can give only a partial 
interpretation. Therefore, an additional 
statement was prepared by Dr . F. Glade 
Loughry, State Soil Scientist, relating to 
the engineering properties of Chester 
County soils: 

"Either the AASHO or Unified Classifi
cation can serve as a guide to performance 
of soils as described on page 29 of the 
Chester-Delaware report. A low AASHO 
class or a coarse Unified class generally 
indicates good bearing strength and stability 
as foundation material. There are excep
tions because of special properties of some 
soils which are not fully covered by the 
factors used in these systems. In these 
counties, the soils with a high proportion 
of mica or chlorite schist in their parent 
materials a.re the most important excep
tions. These include soils of the Calvert, 
Chester, Chewacla, Chrome, Conestoga, 
Congaree, Glenelg, Glenville, Hollinger , 
Manor, Wehadkee series, and part of the 
Conowingo and Neshaminy series. Flakes 
of mica or chlorite are measm·ed as coarse 
material but are thin and flexible. They 
give elasticity to the soil or substratum 
and do not stay compacted. Many of the 
compacted density tests for these soils 
give maximum dry densities of less than 
100 pounds per cubic foot, Even when coarse 
fragments of rock raise the density of the 
whole soil to between 110 and 120 pounds 
the intervening material remains somewhat 
elastic and flexible. 

"In summary, highway construction and 
maintenance are more difficult in the area s 
of the Neshaminy-Chrome-Conowingo and 
the Glenelg-Manor-Chester associations 
than would be predicted from the AASHO 
Classification alone. The same applies to 
the use of the Unified Classification for 
general construction." 
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The Natural Land Coverage is Deciduous 
Hardwood Oaks. 

The early settlers of Chester County 
found a dense cover of trees, the mightiest 
deciduous forest in the world; and as the 
land was settled, trees were cut to clear 
the land for the growing of food, fuel, and 
fabricating material. Hardwood forest is 
the natural cover in Chester County be
cause the soils are fertile with ample rain
fall. If the land were abandoned, natural 
reforestation by hardwoods would take place 
eventually between 60 and 200 years. 

Today's Second Growth Woodlands are Us
ually Fow1d on Steeper, Poorer Soils. 

Generally, only the least productive soils 
and steeper slopes of the County are still 
wooded. The better crop and pasture lands 
were long ago cleared, except as specified 
in William Penn's Charter dated 1681, 
which stated that one acre of woodland must 
be retained for every five acres cleared. 
This in one reason why many acres of good 
soil have not been cleared for agriculture. 

Today the woodland is mainly second 
and third growth timber and occupies ap
proximately 96,000 acres or 19 percent of 
the County area; and approximately 65 per
cent of the timber acr eage is in tracts 
larger than 50 acres. Saw timber makes 
up approximately 55 percent of the acre
age in commercial forests. Seedlings, sap
lings, and pole timber account for 40 per
cent. The "Woodland Map" (page size) shows 
the several areas of large continuous tracts, 
mostly in the northwestern part of the 
County, and many smaller groves scattered 
throughout the County. 

The predominant forests in the Cow1ty 
are a deciduous hardwood type and are made 
up of the following major woodland associa
tions, and the percentage of County area 
occupied by each: 
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Red Oak - Black Oak - 45% of the 
County Woodland - These species are 
found on the uplands and scattered 
throughout the County. Red Oak and 
Black Oak predominate in this group 
and the associates growing among these 
forest stands are pin oak, scarlet oak, 
chestnut oak, white oak, tulip poplar, 
and beech. 

Tulip Poplar - 37% of the County Wood
land - These species are found in the 
more moist sites in the County. Tulip 
poplar predominates in this group; other 
species found in these forest stands are 
black locust, red maple, black birch, 
red oak, beech and gum. 

Beech - 10% of the Cow1ty Woodland -
Beech predominates with varying mix
tures of the following: black oak, red 
oak, red maple, hemlock, white ash, 
black cherry, basswood, black birch, 
and elm. 

Chestnut Oak - 5% of the County Wood
land - Chestnut Oak predominates, and 
the common associates are scarlet oak, 
white oak, red oak, black oak, black 
birch and red maple. These are found 
on the higher uplands in the northern 
part of the County. 

. 
Virginia Pine and Pitch Pine - 3% of 
the County Woodland - These species 
are found mostly on the barrens in the 
southwestern part of the County. Where 
Virginia pine predominates the principal 
associates are chestnut oak, black oak, 
white oak and bear oak. On the areas 
where Pitch Pine predominates the chief 
associates are chestnut oak and bear 
oak. 

Other species of trees common, but less 
abtmdant, fow1d in the Cotmty are hickory, 
ash, elm, red maple, black walnut, black 
Gum and Black Birch. Smaller trees that 
grow under the cover of the larger trees 



are dogwood, sassafras and blue beech. In 
the abandoned fields next to woodlands such 
species as Virginia pine, locust, tulip 
poplar, elm, and ash tend to reclaim the 
land. 

There is some tendency for the less 
desirable species to replace the more de
sirable as the better trees are cut, suffer 
from deer and animal grazing, or are de
stroyed by fire. 

Trees are the Most Valuable Use of Steeper 
Sloping Marginal Land. 

Land over 15% slope is too steep for 
crops and here, woodlands are the most 
appropriate and valuable use. 

Woodland is recognized as a crop of 
the land and each growing tree increases 
its volume of board feet of timber each 
year by growing taller and increasing its 
trunk diameter. The longer a tree can be 
left to grow, the greater the return in 
board feet of timber, unless damaged by 
fire, insects or disease. 

For example: Tulip Poplar on class 1 
sites of fully stocked stands produce ap
proximately 520 board feet per acre of 
timber, as compiled by the Pennsylvania 
Department of Forests and Water . 

The Pennsylvania Department of Forest 
and Waters has developed recommendations 
for reforestation based on soil type, mois
ture, slope and exposure. Forest tree plant
ing advice, silvicultural practices, and other 
items incident to the development and use 
of forest property may be obtained from 
the service forester whose headquarters 
are at Valley Forge, Port Kennedy. 

Coniferous species are most frequently 
planted because of ease in planting, higher 
survival rate, and the availability of plant
ing stock. 

More Woodlands are Important 
in Future Planning. 

The uses of woodland areas of the 
County are varied not only for woodland 
products produced and harvested; but others 

such as recreation, flood control and pre- ( , 
vention of erosion. Land no longer used l 
for agriculture can be planted to timber 
producing trees and, with care and good 
woodland management practices, can supply 
continuing lumber products from land which 
would not otherwise produce farm crops. 

Woodlands are an important natural re
source and the woodlot owners and wood 
using industries should be encouraged to 
cut and replant in such a manner that a ~ 
continuing supply of timber is available. < 
The Department of Forest and Waters has 
distributed 700,000 seedling'S in Chester 
County during the past 10 years. Applica
tions for seedlings and trees available can 
be secured from the service forester at 
Port Kennedy. 

It is important to protect the existing 
wooded areas but it is more important to 
extend the woodland areas particularly in 
the regions above fresh water impound
ments. Watersheds can provide more de
pendable water supplies of fresh water 
where forest cover is present to present 
to prevent rapid runoff, thereby reducing 
the possibility of floods. The planting of 
forest trees on the steeper hillsides will 
check severe erosion and over a period of 
time rebuild more top soil -by increasing {
the organic matter content of the soil with I . 
the residue from the leaves and needles 
that fall from the trees and the root growth. 

Large tracts of forest can reduce tem
perature within their immediate vicinity, 
and also tends to increase the rainfall 
slightly. 
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Forests make an important contribution I 
to song birds and wild life by supplying 1 

adequate food and cover, thereby increas-
ing the number of beneficial birds and other 
wild life to help to control insects and other 
damaging pests of the domestic crops . 

Forest stands add to the aesthetic value 
of landscape by providing more picturesque 
scenery. 

It is also important to protect the timber 
land from fire for the above reasons. Ches
ter County has 41 forest fire wardens 
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whose principal job is to prevent and sup
press forest fires. One forest fire tower 
adjoins and overlooks Chester Cow1ty. 

Soil Survey Gives Woodland Ratings 

The Chester Cow1ty Soil Survey pro
vides detailed woodland ratings in their 
Table 3, reproduced in this report as Table 
W-1. These seventeen categories are based 
primarily upon slope and secondarily upon 
texture, drainage, depth, and type of parent 
material, with limestones and diabase con
sidered separately from all the other soils. 
The full names of the soils abbreviated in 
this table are found in the engineering an
alysis table in the Soils Chapter. 

The seventeen Woodland ratings were 
divided into four productivity groups based 
upon oak as follows: 

Potential 
Productivity 

F-1 
F-2 
F-3 
F-4 

Site Index 
Oak 

75 
65-74 
55-64 
54 or less 

Yield 
Per Acre 

13,750 Board Feet 
9,750 Board Feet 
6,300 Board Feet 
3 ,200 Board Feet 

The deep, well-drained level soils are 
as well suited for tree productivity as 

( they are for crops. Steepness of slope, 
( however, is not a barrier to good production 

if the soil is moderately deep. Yields can 
( also be produced on steep shallow soils 
( where other crops can not be safely or 

economically grown. 

l The Chester County Planning Commis
sion has not yet prepared woodland pro
ductivity maps, but may do so later. How
ever, as shown on that map, woodland 
productivity is very similar to the Agri
cultural Capabilities. The good cropland 
soils are also the best woodland soils, but 
crops are a more valuable use. 

Soil Survey Data is Useful for Ornamental 
Landscape Planning, Provided Soils are 
not Disturbed. 

The basic soils survey data is useful 
in indicating the soil suitability for various 
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types of ornamental trees and slu·ubs. The 
key factors here are usually depth of soil, 
degree of wetness, soil texture, and degree 
of acidity (pH.); all of which are described 
in the detailed soil survey report. Knowl
edge of plant requirements from standard 
horticultural and landscaping guides, cou
pled with the soil ratings, will permit use
ful interpretations. The ·u. s. Soil Conser
vation Service is working in cooperation 
with Pennsylvania State University to pre
pare such ratings for later publication. 

It is important to recognize that such 
ratings would be valid only for undisturbed 
soils. Where basement subsoil full of plas
ter and building refuse is on the surface, 
as is often the case around new homes, the 
ratings based upon undisturbed soil would 
not be valid. 

The quality of the soil for grasses, 
slu·ubs, and trees when disturbed and ex
posed depends upon the depth and quality of 
the original undistm·bed soil, and its drain
age and water table characteristics. 

The deep, well-drained soils shown as 
"Suitable" on the Urban Suitability Map 
(in the Soils Section) can usually support 
landscape plantings even though disturbed. 
The Bucks, Chester, Edgemont, andpartic
ularly most of the limestone soils of the 
Chester Valley are in this category. The 
Glenelg and most of foe other soils of the 
"Variable" (probably suitable) category on 
the Urban Soil Map are also fairly good. 

Those shown as "Too Shallow" , such 
as the Manor and Penn Soils are shallow, 
droughty and thus, less suitable in a dis
ttU·bed condition for trees and slu·ubs. 

The soils of the "Too Wet" category are 
also generally not suitable after disturbance; 
in addition they have special problems of 
selection of plant varieties able to withstand 
the excessive seasonal:;>le or perennial wet
ness. 

In all cases, mulching, fertilizer, lime, 
and new topsoil and planting at the proper 
season will help get vegatation established. 



Table w-1 
-Species priority and eslimalld ratings of woodland suitability groups for various fa.ctors important to woodland 11se and manag,menf. 

[F- 1 soils are excellent for timber, the site index for oak is 75 or better, nnd the expected yield is 13,750 board feet per acre; F - 2 soils nrc good for timber, the silo index 
for oak is 65 to 71, and the expected yield is 9,750 board feet per ncre; F- 3 soils are fairly good for timber, the site index for oak is 55 to 64, nnd the expected 
yield is G,300 hoard feet per acre; F-4 soils are poor for timber, the s ite index for oak is 54. or Jess, nod the expected yield is less than 3,250 board feet per acre] 

Potential Species priority for-- Competition Limitations Ilnzard of-
Woodland group and mapping symbols Seedling from other 

Group I. Deep nnd modemtely deep, well-
drained soils on acid materials; 0 to 8 per-
cent slopes (BtB2. BvB, Bx82, ByA, ByB2, 
CdA, CdA2, CdB, Cd82, CdB3, CgB, Cn, 
EcB. EcB2, EdB, GeA, GeA2, GeB, Ge82, 
Ge83, Na~ NaBt NsB. PtBtSaA, SaB~. 

Group 2. Deep and modemlely deeb' well-
drained soils on limestone nnd din nse; 0 
to 8 p<'rccnt slopes (CmA, CmA2, CmB2, 
HaA2, Ha82, Mo82, MrB). 

Group 3. Deep nnd modemlrly d eep, well-
drained soils on ncid materials; 8 to 25 
c ercent slopes (BtC2, BtC3, BtD2, BtD3, 

vD, CdC, CdC2, CdC3, C~C, EcC, EcC2, 
EcC3, EcD, EcD2. EcD3, E D, GeC, GeC2, 
GeC3. GeD, GeD2, GeD3, GmD, NaC2, 
NaC3, NaD, NaD3, NsD, PtC2, PtC3, 
PtD2). 

Group ·I. Deep and modcrntcly deeb' well-
drained soils on limes tone nad dia ase; 8 
to 25 percent slopes (CmC2, CmC3, HaC2, 
HaC3, MoC2, MoC3, MoD3, MrD). 

Group 5. Deep nnd modcrntely deep, well-
drained soils on ncid materials; s lopes 
sleer.r than 25 percent (BtE3, BvF, EcE, 
EcE , EdF, GeE, GeE3, GmE, NsF). 

Group 6. D eep to moderately deep, well-
drained soils on dinbase; 25 to 45 percent 
slopes (MrF). 

Groufs 7. Deep, moderately well drained 
soi s on ncid mntcrinls; 0 to 25 percent 
slopes (BeA, Be82, Ch, CoA, Co82, GnA, 
GnB, Gn82, GnC2, GsB. LeB, Le82, LeC3. 
lhB, LhD, RdA, RdB, RdB2, Ro, WnA). 

Groufs 8. Deep, modera tely well drained 
sol son limestone nnd d iabase; 0 to 25 per-
cent slopes (BdA, BdB. Bd82, Ls . MsB). 

Group 9. Somewhat poorly drained soils on 
acid materials; 0 
(AeA. Ae82, As82). 

to 8 percent slopes 

Groufs 10. D eep, somewhat poorly drained 
soi s on limestone; O to 8 percent slopes 
(LaA, laB). 

Group 1 I. D eep, poorly drained soils on 
acid mnterinls; 0 to 15 p<'r<ent slopes 
(Bo, CaA, CaB. CaB2. CrA, CrB, OtA, Rp, 
We, WoA, WoB, WoB2, WoC2, WsB). 

Group 12. Deep, poorly drained soils on 
limestone nnd dinbase; 0 to 8 percent 
s lopes (Gu, Mn, WaA, Wa82, WcB). 

Group 13. Shnllow, well-drained soils on 
ncid mnlerinls; 0 to 8 percent slopes 
(Br82. BsB, Ck82, G2A3, GgB3, MgA2, 
Mg82, M283, MmB, Pe83, PmB2, PnBJ. 

produc-
tivity 

Native trees I 
F-J. _____ Ycllow-poplnr, 

red oak, white 
oak. 

} '-]. _____ Yellow-poplar, 
red oak, 
white oak. 

F-t__ ____ Yellow-poplar, 
red onk1 
white onk. 

F-t__ ___ _ Yellow-poplnr, 
red oak, 
while oak. 

F- 2 ______ Yellow-poplnr, 
red onk, 
white oak. 

F-2 ____ __ Yellow-poplnr, 
red oak, 
white oak. 

}'-2 __ __ __ Yellow-poplnr, 
red oak, 
white onk. 

F-2 __ ___ _ Ycllow-poplnr, 
red oak, 
white onk. 

F- 3 __ ____ Yellow-poplar, 
red oak, 
white oak. 

F-3 _____ _ llcd onk, ash ____ 

F- 4 ______ Red mnple, 
~ch, pin 
onk. 

F-4 __ ____ llcd mnple, 
b eech, pin 
oak. 

F- 3 __ ____ Red oak, blnck 
o>k, pitch 
pine. 

to use or 
mortality plants woodland 

I Planted t rees equipment Erosion Windlhrow 

·-
White pine, 

lnrch, Nor-
Slight_ __ ___ Severe_ - - - - Slight ______ Sligh t__ ____ Slight. 

wny spruce, 
Austrian pine. 

White pine, 
Austrian 

Slight. __ ____ Se\'crc _ ____ Slight__ ____ ~fodernle . •. Slight. 

pine. 

White pine, Slight__ ____ Modernte ___ Modemtc ___ Moderate ___ Slight .. 
larch, Aus-
trian pine, 
Norway 
spruce. 

White pine, Slight _____ _ Moderntc __ _ i\Iodcrnte ___ Severe. ____ Slight. 
Austrian 
pine. 

White pine, 
lnrch, spruce, 
Aust rian 

Modemte ___ Moderate ___ Scwre __ • __ Severe. _ ___ Moderate. 

pine. 

White pine, 

~i~1~t,'inn 
l\lodcrate ___ Moderate ___ Sc,·ere . ____ Moderate •.• Slight. 

White pine, SlighL ___ __ Se\'ere. ____ Moderate ___ Sligh t__ ___ _ Slight. 
larch, Nor-
way spruce, 
white spruce. 

White pine _____ Slight. ______ Severe . ____ Moclerntc ___ Modrrntc ___ Slight. 

While pine, 
spruce, larch. 

lllodl>rate ___ Moderate ___ Modcrnte •.• Moderate ___ ll!odcrnte. 

White pine ___ __ Moderate ___ Moderate __ _ Moderate ___ Slight._ ____ l\!odernte. 

While pine, 
white spruce. 

Severe . ___ _ ScvNe __ __ _ Severe _____ Moderate ... Sc\'CfC. 

' White pine ____ _ Severe ___ __ Severe ___ __ Scwrc •• ••• Sligh( _____ _ Severe. 

White pine, i\lodcratc ___ Slight ___ ___ Slight __ ____ Moderate ___ i\lodernte. 
Virginia pine, 
Austrinn 
pine. 

Group 14. Shnllow, well-drained soils on F- 2 _____ _ Red onk, blnck While pine, 
limestone nnd diabase; 3 to 8 percent onk. Austrlnn 

Moderate___ Moderate___ Sligh t___ ___ i\lodcrnte___ i\ lodcrntc. 

slop<'S (Ho82). pine. 

Group 15. Shallow, well-droined soils on 
ncid matcrinls; 8 to 25 percent slopes 
(BrC, BrC2, BrC3. BrD, BrD2, BrD3, BsD, 
CkC2, CkC3, CkD2, CkD3, M2C. MgC2, 
MaC3, MgD, MgD2, MeD3, MmD, PeC3. 
PeD3, PmC2, PmC3, PmD, Pm02, PnD). 

Group 16. Shallow, well-drained soils on 
limestone; 8 to 25 percent slopes (HoC2, 
HoC3, Ho03). 

G roup 17. Shallow, well-drained soils on 
acid materials; 25 percent slopes or more 
(BrE, Bs F, CkE2, HoE3. MhE. MhE3, 
MkF, MmF, PnF, PsE2, PsE3, PsF). 

l<'-3 ____ __ lied onk, blnek 
onk, pitch 
pine. 

F- 2 ____ __ Red oak, black 
oak. 

F-3 ______ lled onk, blnck 
onk, pitch 
pine. 

Group 18. T idal marsh (Tm)_ ___ _________ Not suitable for trees . 

While pine, 
Virginia pi11c, 
Austrinn 
pine. 

White pine, 
Austrian 
pine. 

Severe _____ Slight_ _____ Moderate ___ Mod<•rulc __ _ Moderate. 

Moderate ___ Slight_ __ __ _ i\lodcrnlo •• - i\Iodernle ... Moderate. 

White pine _____ lllodemte ___ Slight_ ___ __ Sc'·ere _____ Se\·erc _____ Moderate. 

Source: Chester County Soll Survey Report 
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Introduction 

Climate Details Important to Planning 

Although climate is not a major factor 
affecting location of land uses within the 
CoW1ty, climate does have important over
a ll bearing upon the use that can be made 
of the land and the g;eneral amenity of an 
area. 

Climate is the prime determinant of the 
of the natural vegatation pattern; and a ma
jor shaper of soils and landforms, and the 
type of agriculture and human activity that 
can thrive in an area. Climate details of 
temperature, rainfall, wind velocity and 
direction, and type of flooding, are of im
portance in agricultural and urban planning; 
and should receive greater attention in such 
ways as building and site orientation. 

Chester Comity Has a Humid Continental 
"Long Summer" Climate with Some Moder
ating Influence from the Atlantic Ocean. 

Climate is the aggregate of day-to-day 
weather such as precipitation, temperature , 
humidity, and wind over an extended period 
of time. Chester Cow1ty is in an area best 
c lassified by climatologists as a modified 
humid continental - long summer and has 
the following general characteristics: 

a) Frequent daily and seasonal temper-
ature a nd weather changes, 

b) Abw1dant and dependent precipitation, 
c) A relatively long gr owing season, 
d) Warm summer, and moderately cold 

winter . 

The prevailing westerly winds carry 
most of the weather disturbances that affect 
Chester CoW1ty, except for coastal storms , 
from the interior of the United States. Sev
eral important factors serve to moderate 
slightly the climate in Southeastern Pe1m
sylvania. 
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1. The Appalachian MoW1tains act as a 
buffer from large , cold air masses. 

2. The Atlantic Ocean somewhat moder
ates extreme temperatures, and serves 
as a moisture source. 

3. The Atlantic Ocean also tends to in
creases precipitation via occasional 
coastal storms, particularly during 
winter, and thus provides a more uniform 
rainfall than in many interior continental 
climates. 

It is a Variable Climate 

Situated in Southeastern Pennsylvania in 
the Mid Atlantic States, the County is in
fluenced primarily by the prevailing west
erly winds that carry many of the major 
weather systems eastward across North 
America. Fluctuations in the day-to-day 
weather are frequent as indi victual weather 
systems seldom remain for more than a 
few days at a time. Frequency of change 
is greater during the winter and spring 
when noticeable variations are experienced 
almost daily. In contrast, summers are 
noted for somewhat slower weather chang-es 
as air masses may stagnate for a week to 
10 days or so, during which time hot and 
humid conditions with only light winds pre
vail m1der the influence of a stagnant Ber
muda High. Such "spells" are generally 
limited to one or two per year. The" golden 
days" of autumn are the most pleasant time 
of the year because the heat and humidity 
of summer are gone while warm, bright, 
smmy days with cool nights persist into 
November. September and October are also 
the months of lowest rainfall and greatest 
number of clear days. Autumn colors are 
more gorgeous in the East than in the Mid
west or in most parts of the world. Autumn 
is a lso believed to be the season of highest 
climatic stimulation of human energies. 



It is a Transitional Zone Climate Between 
Cold and Hot. 

Culturally, and geographically, Chester 
CoWlty lies on the Mason-Dixon Line, which 
for many purposes has marked a transition 
between Northern and Southern cultures. 

Climatically, it is in a border region be
tween areas where cold winter is the key 
classification factor, and those where hot 
summers are the main influerice; and thus 
shares some of both worlds. 

On the widely used Koppen climate 
classification, Chester Cotmty is at the 
northern extreme of the humid subtropical 
(Cat) categ"Ory - the same as much of the 

South. Trewartha's American modification, 
more appropriately, classes it as in the 
warm sununer phase of humid continental 
(Dat), but still on the border. Others such 
as Thornthwaite and Von Volkenburg, also ! 
agree on a transitional classification. 

It is an area where both many southern 
and northern plants and trees grow, although 
sometimes neither to best advantage. r 

The difficulty of gTowing good lawns is { 
one result of the transitional climate. The { 
summers are often too hot and too dry for 
cool weather grasses, such as the valued 
bluegrasses; yet the hot weather grasses, 
such as zoysia, turn an ugly brown with the 
cooler weather. 

Temperature, Growing Season, 

and Heating Data 

Temperature Extremes Are Less Severe 
Than Are Many Continental Climates. 

Because of the protection of the Alle
gheny Mountains through Central Pennsyl
vania, temperatures in Chester CoWlty are 
milder than most areas in the State; in fact, 
more moderate than many other localities 
across the Cow1try at the same 40° !attitude. 
Temperatures average 52° to 54° annually, 
with extremes below 0° and above 100° being 
rare. Normal daily and monthly, as well as 
extreme temperatures for the 1931 through 
1960 period for Coatesville, Phoenixville 
and West Chester are shown on Table C-1, 
"Detailed Presentation Climatological Sum
mary of West Chester, Phoenixville, and 
Coatesville". 

Chart C-1 is a simplified presentation 
of major precipitation elements extracted 
from the data presented in Table C-1 and 
in further historical detail in the Appendix. 
It gives the averag-e temperature, and pre
cipitation monthly for the three Chester 
County Stations. Chart C-2 is a conventional 
Temperature Rainfall Graph for West 
Chester only. 
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These indicate an average- annual tem
perature of 53.4°. The average arumal max
imum temperature r eaches about 64° and \ 
the average annual minimum approximates l 
43°. 

i-Chester County experiences a moder
ately mild winter, with January temper
atures usually falling between a mean 
maximum of about 41° and mean minimum 
of about 24 °. Summers can frequently be
come uncomfortable, with July temperature 
ranges between a mean maximum of 87° and I 
a mean minimum of 64 °. ( 

Although comparisons within the CoWlty 
may be misleading because of the location 
and exposure of the weather stations, anal
ysis of comparative data from the three 
stations at West Chester, Phoenixville and 
Coatesville, indicate that generally Phoenix
ville has temperature averages slightly 
higher and Coatesville lower than the County 
average. The two degrees typical lower 
temperature at Coatesville is probably due 
to cold air (heavier air) drainage from the 
North and South Valley Hills. Phoenixville 
seems to have both higher maximums and 
lower minimums than West Chester. 
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Chart C- 1 
LOCATION: Chester County STATIONS: Coatesville 

(average) Phoenixville 
West Chester 
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Specia l ta bulation from United States Weather Bureau official records by Chester County Planning Commiss ion 

Excessively high or low te mper ature s 
as well as prolonged periods of either hot 
or cold weather a re r elatively infrequent. 
During the sununer months, readings of 90° 
or higher occur on an average of less than 
30 days, and temperatm'es at 100° or higher 
are observed only about once a year. Since 
1915 when records began at Phoenixville , 
23 years were without 100° r eading; how
e ver , in 1943, 100° and higher wer e reported 
on 11 days , with 100° as late as September 
6th or 7th. The highest temperature ever 
r eported in Pe nnsylvania was observed at 
Phoenixville July 9 and 10, 1936, when the 
m ercury climed to 111°. During the colder 
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half of the-y-€ar, te mperatures drop · IJelow 
freezing on an average of 100 to 130 clays 
while 0° r eadings ar e normally experienced 

' only once a year. The lowest temperattu·e 
ever reported at any of the official weather 
stations in the County was -19° January 14, 
1912. 

Average hom·ly temper atur e data for 
Philadelphia indicates that 317 hours per 
year (or 4%) are over 85° F; 2747 (31%) 
between 65° and 85° F; 2809 hours (32%) 
betwee n 45° and 65°; 2565 (29%) between 
25" and 45°; and 330 hours (4%) below 25%. 
Thus , about 4% of the year is clefini tely too 
hot, and the same munber of hours too cold. 
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Chart C-2 west chester 
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Chester County Planning Commission 

Micro- Climate Shows Variation. 

The climate data presented in this r e 
port are the average recordings at the lo
cation of the weather instruments. Of 
course , actual weathe r conditions vary 
somewhat from one location to another, 
sometimes within short distances. 

Because cold air is heavie r than warm, 
cold air seeks valley locations. Thus, par-
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ticularly on clear windless nights in the 
summer, the valley low spots may be as 
much as 10-15 degrees cooler than the sur
rounding hill sides. This is the reason for 
the cooler temperature at Coatesville. 

These micro-climate variations need 
to be studied in detail at any given site. 
Sometimes even three dimensional models 
may be useful to show sun angles, wind 
pattern, and general orientation, 



Freeze-Free Growing Season Averages 
About 180 Days with Variation 
Due to Topography. 

The freeze-free growing season will 
vary slightly in different parts of the County 
due to topographic differences. West 
Chester, located on a relatively high level 
upland, generally has the longest g;rowing 
season in the County with an average of 
about 189 days. Coatesville, inafrostpocket 
formed by the heavier cold air drainag'6 
from the North and South Valley Hills, 
averages 170 growing days. Phoenixville, 
also in a river valley, surprisingly reports 
the shortest freeze-free gTowing season of 
only 161 days; but perhaps this is due to the 
location of the instruments. 

In general, the length of the growing 
season will range upward to 190 days in 
Southern Chester Cormty on south slopes to 
approximately 170 days in Northern Chester 
Cow1ty on northern slopes, and perhaps less 
in valley frost pockets. The date of the last 
freezing temperatures varies from April 
10 to April 30, with an occasional lightMay 
frost. 

The first freezing temperature of au
tumn will generally occur sometime between 
October 10 and October 31, the averag'6 
being October 19. Certainly, these dates 
represent averagBs, and freezing could 
occur in late May or early September. 

However, the growing season is not al
ways measured only by the freeze-free 
period. Plants and animals vary in their 
environmental needs. But, in general, many 
plants can start to show signs of growth and 
activity when the average dailytemperattu·e 
reaches 43 degrees. This ranges from about 
March 15th to November 15th. 

Also of interest is the hardiness zone 
based upon the average lowest extreme 
winter temperature . Because of the moder
ating effect of the Atlantic Ocean and Appa
lachian Mountains, extreme winter temper
atures are not as great as the more inland 
continental climates in the same 40 degree 
north latitude. 
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Anti freeze should be installed by No
vember 1, and left in to about April 15th. 
Freeze occurs during about 13% of October 
nights, 50% of November nights, about 50% 
of December nights, about 75% of January 
nights, 82% in February, and 65% in March, 
fo:r a total of about 115 nights per year with 
frost or freezing temperatures. 

Average Depth of Frost Penetration less 
than a Foot 

The average depth of frost penetration 
is only about one foot or less, with an ex
treme frost penetration depth of about 32 
inches. This minimizes problems of laying 
water pipes. 

The alternate freezing and thawing, 
which breaks up roads and many masonry 
structures, occurs on about 70 days per 
year. The large number of freezing and 
thawing days, coupled with abw1dant rain
fall, has created the deeply weathered un
derlying rocks. Unfortwlately, most of the 
silt clay soils of the County are relatively 
susceptible to frost action. 

Heating Season A veragBs Over 
5000 Degree Days. 

The past 30 year record shows an aver
age total of about 4936 degree days at West 
Chester; Phoenixville 5129, and Coatesville, 
probably because of do\1111-drainage, a sig
nificantly cooler 5476. 

r 

A degree day is the difference between l 
the average temperature on a given day and 
65 degrees. The degree day data is the basis 
for estimating heating and fuel consump
tion, including the automatic refilling of oil 
tanks. 

The average total number of "cooling 
degree days" which is the average total 
number of days that the average temper
atm·e exceeds 70, was not computed spe
cifically for any Chester County weather 
station. Based on the interpretation of na
tional charts, however, the number would 
seem to be between 400 and 500 ammally. 
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Precipitation and Cloudiness 

Chester Cow1ty' s 46" of Annual Rainfall is 
Evenly Distributed Throughout the Year. 

A prime requirement for industry, agTi
culture, and the general public is an ade
quate and dependable water supply. Chester 
Cotmty has both, provided by moderate pre
cipitation distributed rather uniformly 
throughout the year. Amounts normally total 
about 45 inches ammally. Differences be
tween the wettest month (August) and the 
driest month (February) are normally less 
than 2.5 inches. Variations from any one 
particular month to the next as well as be
tween years for a given month, however, 
may be sizeable as shown in the table in the 
Appendix, and in the climatological sum
mary previously presented. 

Complete rain and snow fall data by 
month for the years 1931-1960 are pre
sented in the Appendix from the records of 
each of the three reporting weather sta
tions in West Chester, Coatesville, and 
Phoenixville. 

In addition to the official rainfall data, 
the Brandywine Valley Association has 
sponsored a program of 10 local weather 
gaug-e stations that are used to predict pos
sible flood changes along that stream. Their 
data on rainfall was close to that of the of
ficial stations. 

From May tlu·ough September rainfall 
is produced principally from showers and 
thundershowers, the latter numbering 25 to 
30 per year. These are ofalocalizednature 
so that a single or even a givenset of thun
derstorms may not affect the entire cmmty. 
Thtmderstorms occur most frequently in the 
late afternoon and evening and are usually 
of brief duration. Associated rainfall, how
ever, may be intense measuring up to sev
eral inches in a short period of time. Severe 
damag-e from lightning is rare and hail at 
measurable size is infrequent. Maximum 
precipitation data for Coatesville and 
Phoenixville and West Chester are shown 
in a Table in the Appendix. During the colder 
half of the year, precipitation is produced 
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primarily from more extensive storm sys
tems. Winter precipitation is less intense 
than summer rain but of longer duration, 
and is generally more widespread. The 
season of greatest freedom from rainfall 
is during the autumn. It is for this reason, 
as well as the natural beauty of the season 
that Chester Cow1ty Day is always the first 
Saturday in October. 

Records for the past 100 years for West 
Chester show that 1941 was the driest year 
with only about 31 inches of precipitation, 
while in the wettest year, 1889, there was 73 
inches of precipitation. Inmost years, rain
fall is ample for crop growth, but occasion
ally, there are local periods of drought. A 
resulting long dry spell will likely ·cause 
considerable crop damag-e, particularly on 
shallow, well-drained soils. The growing 
season, ranging up to 190 days in length 
(April 16th to October 23rd) receives over 
55% of the annual rainfall . 

Within the County, West Chester, per
haps because of its relatively plateau-like 
location, has received a slightly higher rain
fall than the other two stations in the Cow1ty; 
the mean rainfall of 45-46 inches is higher 
than the 41" at Philadelphia and g-enerally 
is somewhat greater than in most other 
areas of Southeastern Pennsylvania. 

Severe, Intense Rainfalls Not Common 

Compared with many parts of the South, 
intense flood producing rainfalls in Chester 
County occur only occasionally, and are 
most commonly a product of summer thun
derstorms or early fall hurricanes. 

But because of the relatively rolling 
nature of the countryside and lack of sub
stantial water holding capacity of the soils 
and underlying rocks, the flood producing 
effects of a heavy, intense rainfall may tend 
to be more severe in the stream valley due 
to accelerated runoff. On the other hand, 
the flooding tendency in the streets and 
basements may be less severe due to slopes 
and resulting rapid runoff to streams. 



Up stream flood control reservoirs and flood plain zoning will prevent this type of problem. 

Maximum observed precipitation data 
for 1, 2, 3, 6, 12 and 24 hours as recorded 
at Coatesville and Phoenixville are shown 
in Table C-21. For the designofsuchthings 
as storm sewers, culverts, roads and the 
like, the need for knowing how often rain
falls of these and other intensities may be 
expected to occur is obvious. Such informa
tion for Chester Cow1ty is given in Table 
C-32 in terms of return periods of 1 to 100 
years for rainfall intensities of 30 minutes 
to 24 hours. Interpreting the 1 year 30 min
ute value in the table means that 0. 9 inch of 
precipitation in 30 minutes may be expected 
on an average of once a year while a 7 .1 
inch rainfall in 24 hours may be expected 
once every 100 years, or more accurately 
a one percent chance, which could occur 
two years iri a row. 

Floods may occur during any month of 
the year although they occur with greater 
frequency in the spring months of March 
and April due to a combination of heavy 
rain and snowmelt. In addition to local 
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Month 

Jan. 
Feb. 
Mar. 
Apr. 
Moy 
June 
July 
Auq . 
Sept. 
Oct . 
Nov. 
Dec. 

Annual 

Jan, 
Feb, 
Mar, 
Apr. 
Moy 
June 
July 
Auq , 
Sepl. 
Oct. 
Nov. 
Dec . 

Annual 

Table C-2 

MAXIMUM STATIOI/ PREClPlTAT101/ FOR 1, 2, 3, 6, 12, a nd 2' HO URS 
(Values all In Inches) · 

u.so 
o.so 
o.so 
o.ss 
0 . 79 
l.9S 
2,00 
2 , IS 
I. 43 
0.70 
o. 70 
0,39 

2. IS 

0,36 
0 . 42 
0 , 60 
0 .60 
2 . 10 
3.95 
I ,SS 
3.60 
1.14 
0 , S I 
1.40 
0,47 

3,95 

o. 7S 
o. 87 
0.76 
0 . 9 4 
0.99 
2 . 70 
2,44 
2 .6S 
2 .68 
0.98 
1.18 
o. 7 1 

2 . 70 

o.se 
0.49 
0 . 93 
0.79 
2,21 
4. 23 
1.92 
4 .oo 
2 . 14 
0 . 84 
2 . 20 
o. 69 

4.23 

Durollon (hours) 

0 . 90 
0.97 
1.01 
1.16 
1.10 
2.80 
2 .S6 
3 .47 
2 . 97 
l, 14 
I. SO 
0.91 

3 . 47 

Phol'nlxvlllc 

0.92 
0.58 
1. 16 
0 .97 
2 . 21 
4, 23 
2 .44 
4 .OS 
2 .14 
1. 18 
3,00 
0.89 

4 , 23 

I. 00 
I. I I 
1.43 
1. 62 
1.69 
3 .70 
3 .07 
4 ,63 
3 .S4 
I .SO 
2 . 32 
1.26 

4 .63 

1. S I 
1.09 
1.37 
1.23 
2.34 
4 ,JS 
2.90 
4 .10 
2.n 
I ,69 
s . 30 
1.31 

s .30 

12 2 4 

I , 37 
1,23 
1.94 
2.22 
2.01 
3 .83 
3 . S3 
s .80 
4 . 02 
I. 71 
3 ,38 
1.67 

S.80 

2 .1 4 
1.43 
1.86 
I, 76 
2 .49 
4 . JS 
3. 02 
S. IS 
3. 00 
1.97 
7 . 49 
1.66 

7 . 49 

I. 78 
1.39 
2 .09 
2 .37 
2 .38 
4 ,67 
4 ,90 
s ,97 
4. 2S 
2 , 38 
3. 74 
1.90 

S .97 

2. 73 
I.S I 
2. IS 
I.BB 
2. 73 
4 .3S 
4 .27 
s . 36 
3 .% 
2 . 28 
7. 70 
2 . 00 

7 .70 



flooding from severe thWlderstorms during 
the summer and fall, storms of tropical 
origin sometimes deposit flood producing 
rains. Such was the case with hurricanes 
Connie and Diane in August 1955 when the 
Schuylkill River and Brandywine Creek each 
rose five to six feet above bankfull. 

There is about 25" of Snow Per Year. 

Snow accoW1ts for a considerable portion 
of the colder season precipitation. AmoW1ts 
normally total 20 to 30 inches per year, 
however, that much and more have occured 
in individual months. (See Appendix tables) 
Most of the snow occurs during December 
through March, although measurable 
amounts have been observed as early as 
mid October and as late as mid April. 

Tobie C-3 

RAINFALL FRtQUEtlCY FOR DURATIONS FROM 30 M INUTES TO 24 HOURS 
AND RETURN PERIODS FROM I TO JOO YEARS FOR CHtSHR COUtlTY 

(Values a ll In inches) 

Rel\1rn 
Period 3Q Min, I Hr, 2 Uc1. ~ Hr:i 1 § Hu . 12 Hrs, 2~ l:lc~ . 

l Year 0.9 I. 2 l.S 1.6 2. 0 2 . 3 2 .6 

2 Years I. 2 l.S 1. 8 2 . 0 2 . 4 2.8 3. 2 

S Years l.S 1.9 2.3 2 .s 3.0 3.6 4 . 2 

10 Years 1.7 2. 2 2 . 7 3. 0 3.S 4 .2 s. o 
25 Years 2 .o 2. 6 3.0 3.S 4. I s.o S.8 

SO Years 2.J 2. 8 J.S J.9 4. 7 s . 7 6. 3 
100 Years 2 .s J. 2 4. 0 4 . 4 s . 0 6. 1 7. I 

Heavy wet snow from individual storms 
frequently occurs in March causing incon
venience due to closed roads but under 
moderating temperatures the snow quickly 
melts . In March 1958 heavy wet snow ac
cumulated to depths of up to 40 inches in 
48 hours in the northwestern part of the 
County. 

Cultivated row crops are a riskier use of flood plains than pasture , which will rec over after being.flooded. 
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Although snowfall within the COWlty,var
ies from place to place, somewhat greater 
amoWlts are normally foWld in the northern 
and western sections especially on the 
higher elevations. The groWld is usually 
snow-covered about one-quarter of the time 
during the winter season with amoWlts of 
one inch or more covering the gToWld nor
mally about 20 to 25 days annually. Measur
able snow may be expected on about 20 days 
per year. The lowest recorded seasonal 
amoWlt in the last thirty years at West 
Chester was only 2.2 inches, the gTeatest 
being 7 4 inches in the memorable winter of 
1957- 58. West Chester tends to have more 
snow than Coatesville. 

The number of Clear Days is Greatest Dur
ing the Autumn; the Number of Cloudy Days 
is Grestest in the Winter and Spring. 

There are about eight completely clear 
days each month. The average number of 
clear days per month ranges from a low of 
only five or six in May and JWle to a high 
of 10 or 11 in September and October. Partly 

Table C-4 

Relative Humidity 

~ ~ !;;; ~ w 
-5 e e e ~ c .. .; cl. 0 .. 
e § 8 8 ~ ;.;. ,:..; " 
1~1 17 17 17 17 
I 7S 77 60 ~R 

r 72 7S S6 6S 
M 72 74 S2 61 
A 74 73 48 S9 

M 79 7S Sl 62 

J 82 77 S2 64 
J 83 78 SI 64 

A 84 81 54 68 
s 84 83 52 70 
0 82 83 52 70 
N 77 80 SS 68 
D 7S 77 58 69 

Year 78 78 53 66 

-2 ~c 
" 0""<) ·~ 0 
..c., :-:: ·;: 
c K. .. u 

> i! :l M ., ·~ 
e 0.""" 

17 17 
10 1 WNW 
11. 0 NW 

11. 6 WNW 
11. I SW 

9.6 WSW 
8 .9 SW 
8.2 WSW 

7 . 8 SW 
8.2 SW 
8.9 SW 
9 .7 WNW 

10.1 WNW 

9. 6 SW 

philadelphia 

international airport 

Wind --i 
lastest mile I 

c 

""" ·3 ~ ., 
~ 

u .. 
i! 

., ,.. 
'ii 

17 I? 

<I '"" IQ« 

S9 NW 19S6 

S6 NW 19SS 
SS w 19S2 

S6 SW 19S7 

46 w 1948 
47 NNW 1954 

67 E 19SS 

47 NE 1956 

66 SSW IO<A 

56 SW 1957 
45 N 1953 

67 E Au9. 
19SS 

Special tabula tion from United States Weather Bureau offic ial re cords 

by Chester County Planning Co mmiss ion 

- 62 -

Chart C- 3 

RELATIVE HUMIDITY 

fiiiladelphia 
intematiooal airpoit 
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cloudy days range from a low of 7 - 8 per i ' 
month during the winter to a maximum of 
11 - 13 during the summer months. The 
number of cloudy days is greatest during 
the winter and spring with a range of 14 to 
17 per month, andfewestduringthesummer 
and autumn with a range of 11 to 13 each 
month. 

The number of days with measurable 
precipitation averages about 10 to 12 per 
month during the winter, spring, and sum
mer and is fewest (only eight to nine per 
month) during autumn. 

Fog can occur at any time of year, and 
averages from three to five days per month. 
Heavy traffic crippling fog is more apt to 
occur during the late fall and winter . 

Chester CoWlty Climate Has a Relatively { 
1 

High Humidity. 

Relative humidity is one of the most 
important weather factors affecting per
sonal comfort. This data is not gathered 
or recorded at any of the weather stations 
in Chester CoWlty and is only available 
from a major weather bureau station. The 
nearest and most representative of Chester 
CoWlty is located at Philadelphia's Inter
national Airport. Table C-4 is for the 
Weather Bureau at Philadelphia Interna
tional Airport and depicts information on 
Relative Humidity and Wind. 



f 

f 

Relative humidity varies inversely with 
temperature so that on days with wide 
ranges between maximum and minimum 
temperatures, there are also wide varia
tions in relative humidity. When the air 
temperature is low, air is unable to hold 
as much moisture as when the temperature 
is high. Consequently, if the amount of 
moisttu'e in the air remains constant, the 
relative humidity is highest at the coolest 

time of day and lowest at the warmest time 
of day. Before SWlrise, temperatures are 
usually lowest and when they drop to the 
dew point (the temperature at which satura
tion or 100% relative humidity occurs) 
moisture precipitates onto exposed sur
faces in the form of dew. ChartC-3 entitled 
"Daily Variation in Relative Humidity" 
shows the averages at Philadelphia Inter
national Airport. 

Winds 
Prevailing Winds Come from the Northwest 
in Winter; West-Southwest in Summer. 

Although recorded official wind data is 
not available for Chester County, datafrom 
Philadelphia and surrounding observation 
points indicates the general pattern, as 
shown on Chart C-4, "Mean Wind Direction 
and Velocity". 

The prevailing winds are from the north
west during winter and from the west -
southwest from May through October, at an 
average speed of eight miles per hour; with 
the winter boreal blasts of greater intensity 
than the summer zephyrs. Sustained wind 
velocities are usually highest during March 
although peak gusts can occur anytime. Nor
mally wind is least intense about 6:00 p.m., 
reaching its greatest intensity in the early 
afternoon. Wind, of course, is influenced by 
local topography and the general weather 
pattern so that conditions at any one place 
or specific time may vary considerably 
from the general flow pattern. 

The general pattern suggests that such 
practical conclusions as house orientation 
be to the southwest, that windows be smaller 
on the west - northwest and north, and tha~ 
evergTeen planting barriers be on the north
west. Airport main rmnvays are usually 
orientated in the direction of the prevailing 
winds. 

The Com1ty is Upwind from Major 
Regional Air Pollution; and Has 
Few Special Local Problems. 

Chester County is upwind (and upland) 
from the major air pollution sources in the 
Philadelphia region, such as those along the 
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Delaware River. It thus, except for its own 
existing and future pollution, should be able 
to enjoy relatively clean air. increasingly 
recog11ized as important to health and lon
gevity. Recent public opinion stu•veys indi
cate that "pure air" is high among the 
benefits sought from subtu'ban and rtu'al 
living. 

Within the Cow1ty there do not seem to 
be any topographic basins that would create 
special air pollution problems. The hills 
bordering the Chester Valley are not high 
enough to be major barriers. The east
west trending Valley is well vented by the 
prevailing westerlies. Thermal inversions 
which trap pollutents, however, may occtu•. 

Destructive Winds Are Infrequent. 

Winds of destructive force that affect 
Chester CoWlty are generally produced 
from one of three types of storms; thunder
storms, tornadoes and htu•ricanes. Wind 
velocities from any of these may reach 50 
to 60 m.p.h. or more but, with the exception 
of hurricanes or the remnants of same, 
relatively small areas of the County are 
affected at any one time. Destructive winds 
from thw1derstorms sometimes occtu· al
though destruction by fire from lightening 
is considered more frequent and costly. 
Tornado activity is unusual, as less than 
six have ever been reported in the County. 
June and July are the most likely months 
for a possible tornado. Winds from hurri
canes and tropical storms seldom reach 
destructive speeds in Chester County, al
though widespread minor damage some
times results from a combination of heavy 
rain and fresh to strqng winds. For the 



Chart C-4 philadelphia 
international airport 

MEAN WIND DIRECTION AND VELOCITY 

12 

11 

10 

9 
-0 8 Q) 
Q) 
Q. 
(I) 7 
>--= 6 ::J 
0 

'-

.c 

s - ...___ '-
c 
ro 
Q) 4 E - >----

3 ,_______ 

2 

0 

,_______ .__ 

~ 
- .__ 

w - '-

L l\" l\.c I\ f ~(' c.&r ~(" t:./ ~! ~! ~L t\ L L\ 
E 

\.: C' \... ~'= ~~ [_)~ CJ~ [.)~ CJ~ 7'?.. D~ [7 \.: !:;!' \.: !:;!' ~ s 
1an. feb. mar. apr. may iune JUiy aug. sept. oct. nov. dee. year• s 

average 

Special tabulation from United States Weather Bureau official records by Chester County Planning Commission 

most part, winds from such storms greatly 
diminish in intensity in their passage over 
land. The hurricane season lasts from 
August to October. Fortw1ately, winds in 
this area are moist, and we are :::;pared, tne 
hot, searing winds. 

Evaporation Is Greater than in Other 
Sections of Pe1msylvania. 

Since evaporation inevitably extracts a 
portion of the available water supply from 
lakes, reservoirs, rivers and streams, an 
estimation of this loss is an important 
factor to be considered when planning fu
ture water storage projects. 
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No evaporation measurements are made 
within the collllty but generalized estimates 
supplied by the U. S. Weather Bureau indi
cate that the mean lake evaporation is about 
35 inches annually in Chester Cotmty. This 
is several inches less than at eastern sea
board locations farther south, but eight to 
10 inches greater than in New England. 
About 72% of the annual evaporation takes 
place between May and October. 

During the late winter and early spring 
there is considerable runoff of water that 
the land can not absorb, to the sea; while 
during the summer and early fall evapo
transpiration frequently exceeds rainfall. 
Dm•ing dry periods wooded areas are the 
chief suppliers of streams. 

1 · 

l 
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Summary 

Chester ColUlty is in a Climatically 
Stimulating Area. 

Some climatologists, particularly the 
late Ellsworth Hw1tington, and the historian, 
Arnold Toynbee, in his doctrine of challenge 
and response, have offered evidence that 
climate is an important factor in the devel
opment of civilization. These studies tend 
to show, gBnerally, that Chester Collllty 
lies in the southern rangB of a belt from 
New England to the Lower Great Lakes 
region, plus the West Coast, that have the 
highest "climatic energy". It is these areas 
that tend to have the lowest death rates, 
and indications of activity such as highest 
factory worker output. Optimum stimulation 
occurs, according to their theories, where 
the climate is sufficiently rigorous to offer 
a challenge, but not severe enough to be 
debilitating. Chester Collllty lies within an 
area slightly on the too warm side. 

While it is W1Sow1d to link cause and 
effect in this way, it is true that Chester 
County is in a belt of conducive climate 
energies and that there ar e no major cli
mate handicaps to a high level of civiliza
tion and economic development. 

Chester Collllty Residents Require 
"Three Suits". 

Chart C-5 shows the "Monthly Range 
of Temperatm·e between Extreme Highs 
and Lows over Period of Record" . Although 
the extremes in weather are not severe or 
prolonged, Chester Cow1ty is in an area 
where the children's doggerel proclaims, 
"We wrlortWlates live in a clime r equiring 
three suits - a thick one and thin one for 
days cold and hot, and a medium weight for 
days that are not". 

The scope of this r eport does not permit 
an analysis for applied climate pm·poses. 
Rather, it attempts topresentfullythe avail
able data, including a mean, mean extremes 
and all-time extremes for the benefit of 
those having need of this data. 
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Chat't C-5 

MONTHLY RANGE OF 0£GREES 
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For some purposes, the mean is most 
useful; but for many design purposes, either 
the mean, extreme or the all-time extreme 
is the critical figm·e. For heating or cooling, 
the averagB maxi.mum or minimum is usu
ally used, since s light discomfort on a few 
days can be tolerated in order to avoid the 
great cost of protecting against rare ex
tremes. For other ptu'poses, such as safety 
of buildings in windstorms or snow loads 
on roofs, all-time extremes are of concern. 

In general, in Chester County, designs 
should withstand wind velocities up to 80 
m.p.h. and temperatures as low as 0° F. 
or as high as i00° at ground level. In valleys, 
or where sw1 exposure is great, actual 
temperatrn·e extremes may be even greater. 

For practical purposes, the range of 
temperatures means that buildings should 
be thoroughly insulated for winter cold; 
and of even greater importance, for summer 
heat, since it costs more per writ to reduce 
temperature and humidity than to warm or 
dry it. 



Chester County Has a Favorable, Hospitable 
Climate, if Allowances are Made for Oc
casional Extremes; But is FacingCompeti
tion from Southern Climes. 

If reasonable adaptations are made, 
particularly by appropriate dress and in 
the more universal adoption of summer air 
conditioning, the overall climate is highly 
suited to agricultural activity and a high 
level of urban civilization. 

Many people do find, as Huntington sug
g'ested, that the march of the seasons and 
variations in daily weather, activity vege
gation patterns, indeed is stimulating and 
interesting and preferable to the more mild 
climates. A winter season kills off most 
insects and many tropical diseases and 
pests that otherwise would be troublesome. 

The climate will support pasture, winter 
wheat, most market garden crops, tobacco, 
many fruits and specialty crops and most 
crops not requiring longer than six months 
growing season, and is a major factor in 
the Cow1ty's position as Pennsylvania's 
second most important agricultural county. 
Adequate rain, rather than natural soil fer
tility, under lies the agricultural prosperity. 

Northeastern United States is undoubt
edly facing competition from the South, in 
which climate is only one aspect. Air con
ditioning has made southern, and even trop
ical, climates more liveable and modern 
public health measures have overcome many 
of the health hazards. While it costs more 
per degree to lower than to raise temper
atures, the total number of cooling degree 
days is far less than heating degree days, 
thus on net balance favoring southern cli
mates in the overall heating- cooling costs. 
Of course, the South has economic climato
logical advantages in other ways, such as 
saving on winter clothing, building construc
tion, snow removal, and operation of motor 
vehicles. 

In summary, while the climate of this 
area is not a special selling point, neither 
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is it a drawback to a high level of develop
ment. Indeed, it is more favorable than 
most parts of the United States, and large 
parts of the world. Thus, the climate, in 
combination with other variable factors I . 
such as soils and landforms, sets the stag'e 
for a high level of civilization and economic 
development. ~ . 

Further Research Should Be 
on Applications. 

Further effort in the climate aspect of 
County planning should be upon the greater 
application of available knowledge, partic
ularly in the design and orientation of build
ings and commmlities, rather than in further 
detailed data collection. It is much more 
satisfactory to design with the climate than 
to rely upon artificial heating and cooling. 

Chester Cow1ty's climate is basically 
similar to that of much of Northeastern 
United States, and so differences in data 
are not critical for many purposes. Much 
is known about such topics as sun angles 
at various times of the year (which at 40° 
N. latitude at noon range from 26° in De
cember to 73° in June} which influence roof 
color and solar heating possibilities; and 
wind patterns and slope of land as they in
fluence both individual buildings and com
munities. 

It is important in community pla1ming l 
to have as much green planting and desirable 
shade trees as possible. Trees greatly lower 
extreme summer grmmd temperatures, help ! 
stem rapid evaporation, runoff, and erosion, I 1 

and help a little in cleaning the air. 

In agriculture, progress is being made 
in relating the growth rates and maturity 

! 
of individual crops more precisely to tern- \ 
perattu·e, rainfall and sunlightfactors. This I l 

research with the aid of computers is able 
to recog11ize accurately how much more 
valuable a warm, moist day in Jw1e is in 
stimulating growth than a cool April day. 



Climate Data Appendix 

Complete Available Weather Data. 

The detailed available weather data for the recent 1930-1960 thirty year period from 
the official U. S. Weather Bw·eau Cooperating Stations reporting within Chester County is 
presented in this Teclmical Data Appendix. The station histories are outlined below: 

STATION HISTORY OF COATESVILLE 

Ther e has been a weather station near Coatesville 
since Februar y 1888. Prior to September 1930 the in
s trmnents, cons isting of anins trumentshe lter, maximmn 
and minimmn thermometers and a standard r a in gage 
wer e located at the residence of Professor T . W. Gordon, 
547 East Main Street, 587 East Chestnut Street, and 
1219 East Lincoln Highway, respectively. Dates of re
locations are tutlato\vn. From September 1930 to January 
1946 the observational site was 131 Ches tnut Avenue, 
the r esidence of Mr. Howard L. Pyle, who the n served 
as observer. A r ecording rain gage was added July 26, 
1937 . In Janua ry 1946 the weather instruments were 
moved to the Philade lphia Electric Company, 920 East 
Lincoln Highway, where they r emain with observations 
taken by employees of the electric company. 

STATION HISTORY OF PHOENIXVILLE 

Although fragmenta ry weather records for Phoenix
ville date back to 1869, it was notw1til January 18, 1915, 
tha t daily observations began on a regular basis . At that 
time an instrmnent shelte r, maximmn and mininnun 

l the rmometer s, and a s tandard r ain gage we r e ins ta lled 
1.4 miles southeast of the Phoenixville Post Office along 
Route 23 on the property of the Philadelphia Suburban 
Water Company, then known as the North Springfield 
Water Company. In May 1938 a r ecording rain gage was 

added, all of which has r emained at virtually the same 
site since original installa tion, Observations have been 
ma intained by employees of the water company. 

STATION HISTORY OF WEST CHESTER 

Weather r ecords at West Chester elate back to 
January 1823 when Dr. William Darlington began taking 
observations and continued 1mtil Dec. 1827. It wasn't 
until J anua r y 1855, however, that the present program 
began. The ins trmnent she lter, maximmn and minimum 
thermometers and sta ndard rain gage were installed on 
the property of the observer, Dr. Jess e C. Green, who 
provided weather r ecords for more than 65 years, w1til 
July 1920 when the ins tr mnents were moved to 127 East 
Ches tnut Street , the r esidence of Mr. Arthm· M. Hay. 
He s erved as obser ver tlu•ough October 1927. Prior to 
this time exact locations of instrmnents a r e tmlmown. In 
Mar ch 1927 the ins trmnents were moved to 205 South 
High Street, the r esidence of Mr. Joseph \V. Belt, who 
served as observer through February 1936. When Mr. 
Clyde T. Saylor became offic ial observe r in March 1936 
the instnunents were moved to 237 Dean Street, where 
they r emained tmtil May 1955. At that time employees 
of "Da ily Local News" took over the observing program 
and the ins truments wer e relocated to the present site 
over a grass plot behind police headquarters in downtown 
\Vest Chester. 

In addition to the official stations, weather records are kept by a number of private 
observers such as Star Roses, Longwood Gardens, the Philadelphia Electric Company, and 
other fuel dealers. 

These Chester Cow1ty weather stations, however, do not record how·ly observations; 
or data on winds, sunlight, and relative humidity. The nearest complete weather station is at 
Philadelphia International Airport, which tends to be a little warmer than in Chester County. 
Also, more complete data is available from the weather stations at Lancaster, Wilmington, 
and Reading, which may give approximate indications for the southern and western parts of 
the County. 

The area has lacked upper air readings which among other porposes, are useful for 
indicating temperature inversions. Temperature inversions when combined with low winds may 
produce air pollution hazards. It is hoped that shortly some of the tall television transmission 
towers may soon be equipped for temperature readings. 

For specific subdivision or other site planning it may be desirable to make special 
site studies of micro-climate temperature and wind differences. Charts and tables indicating 
sum angles at different times of the year , are available in architectural design h~ndbooks . 
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1!130 30,2 34.8 4 1.G ::. : .? ::.:>.G G!l .O 1!. .0 1'.0 
193!1 30.4 J!'.i , G l!l.:Z 47.G &:.:: 71.2 7:!.B 7<1.4 
1!)40 :o.o ::!! , !) 33,G 44.G S!l.7 G0 . 6 14 . 4 G!l.2 

1941 29.-4 28.4 34.2 5(i.0 G3.G 70 , 4. 7!i . 6 74.4. 
l!J4.2 2?.: 2?.G 4.2. 6 !iS,6 GG.-4 7: , 2 ~ .. , 7:,4 
J?4.3 30.-4 33.2 40. 0 4G.7 (;3.!i 78 ,0 77, 8 ?&.:;. 
1~)4.4 33.-4 32.4. 37.8 (!) . 3 G8.S 73,4. 73.7 ?!i.O 
1!>45 2-t .G 32.4. !il.<t :;.:;,41 GO.O 72 . <t ?!i . 3 72. 4 
E14.6 32,4. 32.2 -4.8.2 4!),$ G0.6 G7 , 3 73 , 4 G7,Ci 
1:>4.7 3G.4 26 . 0 34.B G?.O S'J.O Ci6 . G 72 . 4 74.2 
l'J40 :2.8 :e.:: 41 . 0 ::.o.<1 :i'J ,!) G? . G 73 . 7 71,7 
1!>-4? JG.Ci 35.2 40.3 (!).3 G0.7 70.!) ~7.0 72.0 
l'JSO 3!L!i 30 .G 34.9 4G.G se.1 G? . 2 71.3 71.2 

1951 3;: , !) 33,0 39,8 S0.4 f.il.l G9 . 2 72 . G 71.7 
l!>S2 34. . S 34.S 37.7 s::.J SS.!> 70 . !) ?!io . 8 72 .:: 
l'JS3 34 .7 3G . 2 41.l ::.0.1 G3 , 7 G'J,!) /14,2 n .: 
11:'..4 28.2 J ti ,7 l'J.4 !i3.: 57.6 70.G 73.7 70.'J 
11'!iS 20.!) 30 .3 40. !> S3 . l G2. 7 C?. 1 78 . !) ?!i.8 
l!>SG 2?,7 34,4 3S.8 47.0 :;1,1 (i'J . 7 17 1.5 10.1 
l!l!i7 ::J . 7 35 , 4 3'J.7 :;:us GO,!) n..3 73.C 70.4 
1050 ::o.o 2S , :; 30.0 ::.2.1 :;,,l G!i . J 17,.1 11. l 
l!IS'J :.!8,G 30.2 3!), 3 !iJ,.il 64.4 70,9 7!i,2. 1<1,8 
l'JGO 33,5 34,3 31.3 55.7 S'J,S G'J ,7 2 ,3 7-4,0 

Total Prtc:d.pltation (Iaob") 

y.., J ... .... Mu. Apr . May J ... Joly Auq. 

l'J3l z:.i:> 1.02. ::..::.s 2 .73 ?.04 2 , !)'J 7. BO ::i , 20 
11)3:: <.7(1 l.G4 G.21 1.71 4.00 2. . 41 2.SG 4,CG 
a33 '·" J.ll G . O~ 5.37 5.61 3 , 66 6,::3 l J.29 
1!)34 <.O 2,€11 S,3l 3.s.: 4.73 G.l!:i 4 . ::14 3 . 07 
ll>l::. 4,(jr ::.:;!) 2.::.3 4.57 l,QG S. 47 6.10 1.:17 
1936 "" 2..GG 1.0G 3, 2.1 t,'Jl 4 .80 :: . 4S 4 . 53 
1?37 G.00 2,71 i,:;g 5.61 3.91 3,J l ::,62 6 .4D 
11)30 3.09 ::.GO 2 . 79 l. 11 1 2.1!) 12.18 8 . 23 l.!13 
l!)J'J l .2'J G,08 3.::!) 4.08 l.ll 7,27 3,05 8,37 
1!140 1.3: 3.06 4.'JS S . 79 3.87 3.03 1.52 4.28 

1!141 3.03 1.G2 2,2.7 2,31 l.70 3 ,81 3 ,29 3,::1 
1942. :: . :;6 2.44 !L30 1.39 4.!)G 2.43 4 ,26 11.SG 
UIO 3.Z4 1.64 3,50 3.44 s.:io 4 . 12 2 . 4 1 1.25 
1944 UC 1.95 5.7€. 4 . 79 3.19 '·" 0 .74 0.74 
19 4::. ::. ?::. 3. 1.il l.9G 2.'Jl 4.45 4,.42 (i , 37 2.,0? 
1?4G l.4l 2,34 3 ,2 5 l.4.2 S.84 11 .49 6. 5G &, (i6 
194.7 l.19 1.93 2 . 41 2..G2 ml • • lnq 
1949 4. a 3 3.l'J 3 . 13 3.10 !),2? G.:t S.30 l . 70 
1~49 5.1C 3.!:13 :.11 3.37 4.13 0 ,.!;J (; .8 0 2.5? 
1?50 LOS 3 .91 !LJll l.!i4 s . ::.o 2. GG 4 . 08 s.oo 

19!il 2.01 4.32 3 .50 3. l!i 3.46 G.3? 2. 93 4 .2.7 
l 'J5:?. 5.07 2.16 5.44 7 . 10 G. a? 2.711 7 . 31 4 . 10 
1953 5.?S 2.75 G.24 "" S.78 2.4S 3,98 0.1' 
l?!i<!. l.80 l.lC <1.2::. 2 , G7 3.!11 0.40 l.OG t'..,04. 
l1l S5 0. 4.l :.c.a ~ .1:: :..GI 0 . 11 7.07 o.:4 17.lS 
l!lSG 2 . 34 3.96 4.75 2.,(i4 2.,12. S ,26 S,71 3.%7 
11l 57 1.31 ::..73 J.77 <I.Ci!) l.OJ 4.'Jl Lll 2 . CO 
:958 4, l4 3 . GO G, l G ::; , a J. a o 3 .<1 G.87 6 , 4!:1 
HIS!) 1.1)0 2.GO 3.73 3 .40 1.74 3.JG 4 . GO J.OS 
l'JGO ::.. O(i 4_.,3 ::..10 3.::.4. 7.05 l .30 <I.SO 3.30 

Sopt. Oct. Nov. 

71,4 511.0 !iO , l 
G?.l 55 .3 41.2 
C8 .<I Sl . 4 40 . 2 
G?,S Sl.O 4(;,(j 

Gl,4 :;4,:;. 40.!l 
Ci6,4 ::.4,0 37,7 
GJ,1 Sl.8 41.'J 
GJ .<l S4,8 44.l 
GS.G ::.:.? l!l.!J 
G0.3 4!1.0 4 2 , (, 

(i'J.4 GO. O 4ti.(i 
CG.2 ::.s.c 44. ,4. 
CC.2 !i3.0 42.7 
G7.8 ::.3,7 44. , 3 
C.!>.3 :;.<t.G 4!i.4. 
(i(i, 4 !iO,ll 4Ci.7 
C5.:: S'J.O 4.0.0 
G4.3 !il.8 47 , (i 
G2.3 58 ,4 41.3 
G2.3 5ti .2 43.S 

ti4.8 5C .7 38.8 
CiS.O S0. 4 42 , 4. 
GG,l !ioG.2 43 ,4 
GG.O S7.S 40.7 
G6.4 :;:; , :; 411.2 
f.i2.2 :;3 , c; 42,2 
GG.5 ::.1.: 4.il. 4 
G4,l ri2.3 4.4.0 
G6 , 2 57 .5 42,S 
(i6,2 53,<1 44.,S 

S.pt. Oct. Nov. 

2.0::J l.!ill 0.74 
l.O'J s .oo 7.42 
4.21 l.01 0.1)8 
G.?ti 1 ,2.il 4 . 13 
:;. 5G 2. !)I) O.::J<I 
1.1!) 3 .24 1.15 
}.02 'i' .:n 3.C& 
G.3'J 2.3:.. 2.40 
2.lG S .2.9 O. GS 
3.08 :.11 4.!)8 

0.37 l.S"4 2 . 41 
3.::G 4. G!I 3,!l(i 
0,08 7 . G2 3.32 
2.31 ".1 11 2,3B 
G,71 1.93 S.13 
:: . 70 2.01 l.U 

1.08 G, 29 
3 ,57 2. 12 4 .43 
::.OG J.13 1.00 
4. 59 2.'J8 4,61 

1.45 3. 17 7.22 
!. . 03 0.11 S.5, 
l.G3 4.23 2.02 
2.05 2,37 4 .45 
:.02 J.'J6 O. G:: 
4.0G 3.48 S.2.2 
:..c.:; ::. .1 :: 2 . 50 
2. lG 3,!I: 3 . 14 
(.!)!) 4 .4 !i 3.::.3 
:>.::.1 2..40 2 . 1G 

COATESVILLE 

Doa. 

39,& 
3S . 6 
32.2 
:n.1 
2.8 ,1 
JS . ? 
31.2 
33.G 
JJ.!l 
36,3 

37.2 
2'J.7 
31.G 
30.2 
28 .7 
3S.B 
30.4 
34.0 
l!i.2 
3 0, 4 

34.0 
34.S 
3S.8 
32.S 
:1.c 
30.7 
3G. 2 
2S.4. 
34,9 
25.::. 

°""· 
:.JO 
3.00 
2.3! 
3.o~ 

2..31 
7.10 
1.30 
3.71 
:.28 
3.00 

3 . 74 
4,75 
l.40 
4,0 0 
S . 07 
2,Sl 
1.0? 
s. u 
3.55 
3 . 0l 

S.7' 
4,07 

"" 3 . 0!i 
o. 2J 
3.09 
7.27 
1.lG 
•.B5 
2.2.l 

..... , 
54,7 
SJ,6 
Sl.3 
s:.o 
::.:.o 
::a.::. 
Sl.8 
52.9 
:;2.1 
4!1.1 

$3.ti 
!i3.4 
:i3 . 3 
S3.0 
S3.41 
SJ,: 
::.1.2 
:il.Z 
53.3 
:a.o 

::.:.1 
::.2.4 
:;3.7 
s: . 2 
52.4 
Sl.2 
::.::.5 
50, l 
:;3,3 
::.:.? 

Ano'I 

"· "· • 0 
SS . " so. 
41. 

"· 45. 
s:. 

"· 43. 

2!>. 

"· "· "· ... ... 
!i4. 

"· ... ... 
::.6, ... 
"· .i:. 

"· JO . 
so. 
42, 
47. 

S~cu1l tal>ulauon from United Si.te• Weather Ouro au oftlc1111 rooorda by Cho• te r County Plo.nn1no CommlHlon 

Table C-5 

A.,."99 Tem~.tvn r1) 

y.., J ... .... Mu . Ap<. May J=• Joly Auq. 

1?31 31.0 34,S 41.3 s2.e fil.9 1::. . 2 ?8,fi 7::. . 0 
1?32 43. : 37.G 39.? !il.2 G2 .2 71.2 71.0 7S,C 
1?33 :n . 4 34.(1 40.7 54 . 4 CiG .2 14. 2 1::..0 ?:; , o 
1?3.: 35 . 0 20.2 3a. 4 52.2 65 . 7 7 S .!l 79.0 72 .4 
l!lJS ::o. ::. 30.G 46.0 50. 0 5?.0 7 1.G 7!).0 1 ::..0 
l'J3G 2 6. G 24 . 2 47.? 50. 4 G7, 5 73,0 79.0 77 .5 
1:137 4 0. 0 34.6 37.2 51.2 6S . li 73.0 75.0 ?G.2 
lQJO 32,1 :is.a 44,4 !i4.6 61.1 71.2 7G. 6 65,0 
1!)3? 31.:? 37.8 41.0 5 0. 1 G!i.2 ?3 . 0 74.4 ? C,4 
l'J410 22 . 0 32..G 37.0 47 ,'J Gl. 4 ?0.4 7S.2 1 0.1 

l'J41 30 ,4 30.G 3S.l 51.0 &4,4 71.G 7S. 9 71.4 
Hl42 30,0 32.4 44 . 3 5G.2 G1 . l ?3. 2 77.G ?S. O 
1!>43 33 . 7 3G.2 44.1 !il.2 -- 7(. , 5 77.:: ? &.: 
1!14.il 33 . G 34, 3 3!1.3 S0.4 G7,& 71,Q 78.l 1!i.G 
104!i 27 .0 ll.l 51.4 ::.G,4 GO,? 71 . G 70.G 73.2 
1!14.ll 33 . 4 34.l 48 .6 s 2.1 G3 .9 10. : 74. G G!l . 6 
1047 37.2 :o.o 38 .4 ss . o G4.2 70. 0 7G. O 77.2 
1?48 :o.: 32.::. 4G.G 55 .4 &3 .4 71. 4 76,0 -
104!1 - 3B.7 43.!l 51.G (i2,0 71. 6 76.a 7: . 1 
1050 42,2 32,3 38 ,0 40.G Gl.l 70.l 73.J 72.4 

19S 1 33.7 35.l 42.2 Sl.4 G:.1 6!1.9 - 12. 5 
l!>S2. 3G . 3 lG.:i 40. 7 54.4 GO .O 72.7 71,? ?J.5 
as3 36 . S 3[1.l 43.3 Sl.!l 64 . 9 71. G 7!i.4 73.3 
1!154 30 . 3 J!l.3 "l.9 55 . G 59 . 3 71.2 74.5 7 2.3 
l?5S 2!1.3 32.l 42.-4 54 .4 GJ.4 67.3 79.Ci ?G.2 
19.5G 30,B 35.:. 37.1 '7,!) G0,6 71.0 72.G 12.4 
1!1$7 29 . 0 37.l 4:.::. 55 . 2 G4. <I 13. G 15.!l ?l.? 
t!ISB 30 . 4 27.G 30. : 52 .0 GO.O G? . O 76.:: ?2 ,9 
l!l.5!) 30. 3 32..2 40.!) $4 ,4 G::.,7 71.? 75.G 7S. l 
1960 33,G 3S.!l 31.4 SS . G ::.!l . 7 G!LB 72.9 74 . 3 

TotAl Pr-oipitatioa (Ia.oh .. ) 

y.., J ... Feb. Mu. Apr. May J ... July Auq. 

Hill 2 . 20 2.03 3 .9::. 3. ::: 1 7 .::.s 3.4G 8.58 s . c:;o 
l!l3:l 4.5:; l.03 G.J? 1.74 3.J$ ::: . 63 2.Gl 4 .::.: 
1.!133 2 . 19 :::.88 5 .8a 4.9B G.O< l.47 S.4!i 13,54. 
1!134 3 . 47 2.39 4.01 l,OC .. ,, 4.G!) 7.04 4.SO 
HlJ~ 3.til 2.$7 2 . 10 3 .2 1 l. O(l 4 .43 8 ,04 J,!)G 
1!136 G.!15 :.02 G,?li l,0 .. l.G 3 . 29 1.1? G.32 
1937 G.44 :.32 2,33 4 .GC 4.1 3.GO 3 . 17 3.91 
1!130 3.2S 2.70 2,30 1.02 ::.GC 11.Sl 8. 18 6.78 
U39 4.02 G.03 3.01 4 ,25 , .. 4.70 3.2G 6 . 21 
1!) ... 0 l.fiS 3.lG 5 .?9 6.71 .5.l 1.!10 J. 38 5 .42 

1941 3.35 l.?7 2 , GG 2.2!1 "'' 4.4S 7.24 2.58 
1!142 :.l!l 2.7S 4,97 1.71 1.7 G. OS 3 .77 8.38 
1!1'3 3.42 l.G7 3.07 1,:;2 "" 4.8? 1.03 1.07 
1!>4 4 J, 4!1 2.03 5 .1 ... 5 .38 '·" 3.GG 0.5!) 2.c;.o 
1!14.S 4. 13 2.n : ,l!) l.5fi "" l.70 G. 2!1 l.03 
l!J4 G l.12 2.Gl 3,?S a.as "" 6 .40 4. G2 3 . ll 
1?47 3 .11 l.79 :: .::.::. 2.4? g:~: 3 .3::. 2 .77 %.99 
1!>48 4.8" 2.41 3 .72 3.02 5.:s 6. 10 3 . 80 
1!14.tl - 3.62 2 ,4!) 3.2.4 3.9C 1.03 5.38 :: . ::.o 
u:;o 2.11 4.G2 5,72 1,13 4 .42 2.2S 3.G7 4 . 8!. 

1151 3.lJ4 3.!il - 2.25 , .. , 7.41 4 ,!) 0 l , G2 
195% s. 21 2.42 5 .72 8.01 , .. , 2.GG 4,37 C;.OG 
1953 :; • ::.3 2.7!) 6 .94 4.1? 8 .!C 3.21 2,43 :.24. 
1954 t.si:. 1.32 4.lG 2.82 3.<C :. ::.1 l.78 !> . 34 
1!15:'.i 0.54 2.7• 5.:'.i 2 2.G2 l.G •• :;!) 0,83 14,37 
1956 2.99 3.98 !i .75 3,43 '·" : .M 3 ,8 6 ,.,, 
1957 1.4::. :.n 2 .!i2 ::. .17 I.I i.a!. l.2G l.61 
1(150 1.04 U)(l :i.:: 2 .a!J :.. a~ 2 .83 ti.Sa s.o:: 
l!lS!l 4.13 4.t;!l !i.60 S.18 , .. 2.20 7.0G 3.S3 
l'JdO 3 .Ga 4.01 2 ,43 l ,39 4 . 3( 2 . 00 S.GG 4 , 7:; 

_I 

PHOENIXVI LLE 

Sopt. Oct. Nov. Dec. ...... , y.., J ... F6h. Mu. Apr. 

71.8 58 . : 49.? 3!),7 55 . 0 l'Jl l 34 , 0 34, 6 3'J .4 :'10.8 
G!l . O 58 . 5 42, 0 3fi.4 SS . 3 1032 43. 8 37 , 0 l G.!J so.: 
10.7 S6.3 41.6 33 . 0 5!L2 193J 40. ti 34 , S 39.2 5:.o 
G9 . !i 56 .4 -- -- -- l!ll4 3S.8 20.2 37.2 50.G 
65 , G ::.7 .3 o.:: 2'J . fi 53 . 6 1035 : !1.7 31.7 4S. l 4!1.4 
70,2 !iG.'J 4 1.2 3G, 8 :;4 , : 1!:130 27.4 25 . 7 46 . 0 40,(1 
G3, 8 54. :: 43.6 33 .0 !i3.8 1!)37 40, 0 34.4 31.0 50.2 
GS,0 SG . O 4S.7 3S.1 54.!i l OlD 32.2 3G . l 44.'l 53 .7 
ca.o ss.:: 41,!:I 36.l ::. ... 3 103'J 32,2 36 . !) 4 1. : 41) .0 
G3 . 2 Sl. l 4:;,:; 10 . :: ::.1. 2 1!1 40 :2:.4 32 ,4 3S,!l I G.7 

G!> . 2 GO.!) 4G.4 38.7 :;4.3 1341 2(1.7 2~LG 35.2 SG .8 
G!> .O ::.0 . 1 47 .4 :i::.o ::.s.z 19 42 2?, G 2!1 . 0 43 .G ::.4.? 
(.(i,4 :;:; ,-4 44.l 33. G -- 1!>43 30 . 0 J 'l . 2 -i1. S 47 .2 
G!>.Z s::..o -- 31.2 -- 1!) <14 33. 0 33.4 ~a . a 4!1 .2 
12.4 !i5.l 46 . 4 29 . 0 54 . 5 1!)4:; 25.4 33 . l !i2 .0 :;:;.2 
67.6 ::.8.: 47 . G 3G. G S4.7 134G 33.4 33.0 <10. G 5 1.2 
G'J. 2 Gl,G 44.1 34,2 !i4.7 l').(;7 37,4 2 0 ,4 27, 0 52. 4. 
- 54.G 4!1 . 7 3S.7 - 19 48 2::. . 2 3 1.(l H,0 Sl. 4 - :;c;,:; - 3G. G 1!:14!) 38 .2 3 8 .4 43,3 52. 1 
CJ,? ::i8.2 4fl.3 31.0 SJ . 4 1950 4 2 . 1 32,9 37 . 5 4D. !) 

GG.3 57.::. 4.0, (i 3~ . 6 - l ? Sl 3 !J, 4 3S,4 4 1.7 52,l 
66.C. 57 ,G 44, 1) 3G . 3 54,l l ? S2 36 ,0 3 6,G 39,8 54 . l 
G8 . l SG . 3 4(, ( 30 . l 5!i .2 l !U3 J G.!> 37.!) 43.7 Sl.S 
GG.8 - - J-4.l - 1!:154 31.4 4 0,2 41.G S5 . 9 
C.5.1 5G. a 41. !) 28.G S3. 1 19 :'.iS 30,7 34.0 43 . 1 55.3 
GJ.9 SS.7 ~5.4 -4 1.0 52.9 l!) SG 30 .2 37.7 38 , !) S0.7 
G?.3 s:.. o 4.5,3 37.l 54.3 1!1::.7 2 8 .::. JG.3 4:: . :: ::.G. J 
C.5 . 2 !i3.7 - 27.J - 1!>50 31.l Z1 .. 3!1 , G 54.J 
G!l . l S9 , 2 43 . ::. 3S .S :;4 , :; l !Wl 30,? 32 , !) 40,l S4 . l 
GG.3 Sl.4 4S , 2 - - l!IGO 3$,3 36 , 7 33 . l S7.!> 

S.pL Oct. Nov. Doc. AnD'I y.., Jon. F6h. Mu. Apr. 

l.!)0 l,09 0 .7::: l. 81!1 4 3 .0! 1!131 l.73 :.17 3.G!I :.::.6 
1.25 G. 17 a .02 2 ,0!1 4 5 .9 : 1!:132 :;,59 1.G3 7. 41 l. G!i 
4. 84 1.90 0 . 66 2.G:; 5 2.41 
7. 61 l. 79 3.!)7 2.C.!> 5 0. '~ 
G.e:: 3,G'J 5.B'J ::.15 4 !1,2 
1.92 2 . 73 l. 14 7.15 4 s.s : 

;:~~ 4.?'J 3.22 1.53 41.G 
3,05 2 , 0G 3,10 S&. 2: 

l.40 S .117 l. 14 2.3:'1 4 G,'I • 
4. 01 2..02 S . 32 3.31 '1 8.7 : 

1933 : .H : , 81 5.2!1 4 .!l!I 
l!l34 3. <1 0 2 .55 3,J4 :.so 
lUS 3,Gl 2.77 3 . 07 4.23 
l?3G 7,44 5 . 00 7.S4 :i.::: 
1337 G.42 ::.as :: . J& 5,42 
U138 3.0S 2.58 2 .!i l 2,14 
1939 4,14 c:;,02 3, B!I S.43 
1!140 1.83 3 . Ci? &. l 7 6 . 13 

o.:4 l.05 3.12 ( , 00 34. ll 
:::.!17 3. GO 4.71 5.37 4 0 , 11 
0.18 8.82 3.2:; 1, 3fi 4 0.3: 

'·" :.::G 4 , 30 3 . G3 -' l. 'J I 
4. !)7 1.38 !i.4!i ··"0 417.S I 

19 41 3.0? 2. 25 : .24 2 , 36 
l 'J42 2.74. 2.2G S .33 1.30 
1943 ::.63 1.9::: 2.02 3 .SO 
1!144 3.GG l.92 S . 77 4. G7 
1!14.5 3.G4 3,13 :.21 3 .7:; 

3.0 ::. :.as l.05 2,41) 3?. o: 
:: .at l.42 8 . 05 2.3? O: l. l ! 
4. 03 0.91 4,08 -
2 . 75 :.os o .o::. 4 . 1? 
4. 19 ::. ::n 8 .20 3 . G3 47 .o: 

l'J4G 1.43 2,4G 3 . GO 1.37 
1!>47 3.G3 1.GB 2. 73 2.. G9 
1!)4. 0 .. ,, 2,41 3 .43 2.rn 
194!1 G,Sl J ,:8 :,42 2.? tl 
l!l!i O 1.01 3.::4 4..77 1. 4.lJ 

l.51 3 .S4 7.(i(i 4 . 4J 
4. B!i l. l::. S .!ll 5,40 !. D • 3 ~ 

l!J:H 3,77 3,6G 3 . G4 2 . 26 
io::.:: S . OG 2.23 6.!i5 G. !i2 

2 . 7: 4 , 0G 2 ,0<4 4.SG 43 .3! H1:i3 5 ,7$ 2, 6? 7.41 4.20 
2 .2'4 J. 10 4. GO l.43 4 0 .4 1 19!l4 l.2C l.4 0 4.21 2.85 
2.27 S.!.? 1.33 0.3::. 42 ,J• 
3 . 2.6 3.60 3 .84 3.76 42 .21 

l1'!iS 0 .47 2. 5 G S .70 : . :::. 
l!I SG 3 .07 4.:: : S.62 2,71 

l .Ga l.BS 3.!JS G, 34. 3 3 • G ~ 19S7 1.59 '"' l.GG s.oo 

: .2 .. S .33 2.82 3 . 63 41 .2: 
:.36 4. 77 2 . G7 1.49 4 8.J! 

10 . 24 ::.78 1.7!1 2.3: 47 ,4: 

lSISO 4, 05 4, 03 S.03 :; ,::4 
lt'I St'I l.!)3 1.42 3.21 2,'J6 
l!lGO 3 .0S J . SJ l.!1 4 3.53 

Av.iaQ• Temperouw (•F) 

May J•no July Auq. S.pt. 

Gl.G 70.2 7G,8 73.2 ?l.l 
61. 2 70. 1 74. . 8 74.0 G7 . 2 
64 . 2 7l.9 72 . 8 12 .G GB . 2 
G3. 8 73.7 ?G.l 70. 0 G7.2 
:'.iO . S &'J.S 1::..a 72..3 63 . G 
li3 . 4 G'J , G 75 . 6 74.7 67,0 
62 . 8 71.4 75.? 75,4 &4 . 0 
c:;o. o 10.: ?G.O ?G . ; IC.:1 
64. G 72.4 74.2 76 .4 67 .4 
C.1.0 O'J.G ?:'1.2 70, 2 ti3 ,8 

G4.3 70.'l 74.C ? 2.0 Ge. a 
GS ,4 70.4 74,! 7f, I 11,8 
G3 .3 74.G ?::. . 3 14 , a GC .0 
G7 .0 71.2 7G.2 71,2 11.a 
!i!l.2 70.2 ?3 . 8 71.? Ci!l .3 
62,3 G0.3 ?4 , 0 G?,4 60 ,4 
Cil.7 GB.4 73.0 75.7 67.() 
Cl.l G9,0 74,7 73 . 7 GG,5 
Gl.O 73 . 0 77.!J 74 .0 6 S.S 
(i0 .7 10. : 73.!l 72.0 G3 .4 

G: ,s 69.9 74 .11 ?J.3 G?.2 
(i0 . 3 73.: 78 . 2 73.6 67 .4. 
c;:;.:: ? 1.5 7'.l 74. 0 G0 .3 
.53 .fl 71.5 75 .!I 72.7 GS.: 
(;G.4 GSl.5 80 . 8 75. 9 G!i . 8 
60,4 72.0 73, 0 74. 6 GS , 0 
G4, 3 75, ::. 7 8 ,4 73.:; GS.I 
GO. O G0 . 3 77 . 0 73.9 GG . 4 
c;G , O 72 . G ?G.G 76.:: G9.l 
Gl , :; ?1 . Ci ?3,? 74.5 CiG . 2 

Total Pr-.rlpltaHoa (Iaob• •) 

May Juno July Auq. S.pt. 

G. l S 4 .73 9 . 16 G. 75 t.:i. 6 
4.2 (i 2.4? l.fiO : .H .... 
ll.J :; l. 'J? 7 , 1: l ::.::.o ::. . 79 
4,!i 4 S . Gl S , 8G 4,21 G. GG 
2 .lG 4 . 04 8 ,!10 3.S4 ?,!)1 
: .1:. 3 . 37 2 .46 6, 1( l.94 
2 . 96 -4.ll 3.72 7.25 l.29 
2 ,84 !l.33 !),47 3 . 2!1 G, 64 
l.39 3 . 80 2.~ 7.lG l.G? 
s.::4 ::.57 2. Gl S . 17 3. G8 

i . eo 3.71 3. 88 2 , 83 0 . 78 
1.80 4,3 3 6,10 !).SO 4.14 
7. GC 2.G8 2.90 0 .91 O.Sl 
3.73 3 . !il O.G'J l. 08 G.:? 
4.!J9 !i . 6G ~0.23 3,8$ 4,!)8 
:; .31 7,86 4.73 ::. .83 J.30 
6.94 '·" 5.04 3.4 G l.43 
9.!11 7 . 1!) 3,4G 4. 11 4.!IS 
4 ,!)'J 0.93 G. lG 41 . 84 2 L47 
4,52 2.G2 3.1!1 G, :;4 'l.!13 

::.an 3,ac:; 2. 87 l. 99 l.J2 
G.9 2 2. 78 4.!I!) ::..10 !1 . Jl 
S.40 2.83 4 . lS 1.07 2.00 
3. 4 1 0 . !16 0.!11 S,73 1.77 
o.::: 4, 30 l ,2:C lG,SO 2.11 
4 . 35 4. 01 6.4 ti 2.95 2.83 
1.82 2.73 1.23 1.42 G.52 
4.21 4.72 !>,OS 6 .50 ::.37 
1. 5!:1 3.20 3.4? 4,07 3.C.7 
S,!17 0,7 (1 7 , 0G 4. 05 10.0ll 

Oct. 

S'J .O 
::.s.1 
54 .4 
::.3 .1 
S5.S 
SG. 0 
SJ.8 
56.4 
5S .O 
::.1.0 

G0.4 
Ui,:I 
:;J , J 
GI.I 
:;4,!) 
S9 ,7 
G2 .2 
:;3 . G 
G0,0 
so.::. 

58. G 
:;::..J 
50 .3 
59 , 7 
s 8 . o 
!i7.3 
5 3 ,S 
s:i .:; 
!i9 . 3 
S5 . 3 

Oct. 

1.54 
6 , GO 
2 .14 
l.3Z 
&.00 
3,:o 
::..n 
2.!i'J 
4 . 2fi 
2.5!) 

l.!i7 
3. G4 
7 , 10 
2.11 
1.98 
:. 12 
1.08 
1.31 
3,13 
3.lG 

3 . 12 
0.39 
4. 24 
2.71 
4. GC 
:: . 83 
l.54 
3. 21 
5 .77 
:: .oo 

WEST CHESTE~ 

NOT. Dec. 

!il.2 41.2 
43 . : 37.4 
41.8 33 . S 
G? .2 34 . :: 
40 .Ci 2(1, 6 
42 . 0 37.'J 
43 , 9 33.7 
4!i .8 34 . G 
42.6 3!l . 5 
44,0 38 , : 

47.0 37. 0 
1£.1 I0 ,3 
43 ,4 32. & 
&4. I 30.0 
4G,3 2!),6 
48.6 37.4 
42. l 33 . 0 
4!>.7 3 G. O 
44 , 3 37 .7 
<'IG.O 32.5 

4 1.3 3G . 9 
-45 .3 3 C.4 
4S.G 3 8,4 
-43. 1 34.3 
43. 0 2!1.G 
43.3 3'J .5 
46.!l 36.4 
<17.:: : 0 . 1 
4.4..4 37 . 4 
4?, l :? , () 

Nov. °""· 
1.50 l. OI 
7, C.4 2 . !19 
0.03 '·" 4.,J: 2.G : 
G.33 2 ,84 
1.13 5.!l• 
3.98 l.S l 
:. 8:; 2. !14 
0.7!1 2.0'J 
5 . 11 3.77 

: .n 3.78 
3 .77 .... 
3.14 1.38 
4 .19 3,69 
!i .4 0 4 . 4::) 
0, 94 ::,<13 

'·"' 1.!I 
4, ::.8 s.::.1 
O. 'Jl 3 .0-4 
7. 'J l 3.2 

7,71 '·" .:;,!)4 .. ,, 
2.48 J,6!1 
4.49 3.01 
i.:1 o. 21 
4. 02 3.73 
4 . 80 6 . 64 
2, GO 1.13 
3,JB 4,!>4 
:,:; :: 2.57 

..... , 
:;:;,3 
54.3 
53,[I 
:;::.4 
S2, 4 
S3.0 
S3.S 
54 .2 
S4. 0 
::.o.:> 

S3.!> 
53, l 
53.l 
::il.4 
53,4 
S4.G 
:;3 ,3 
53.l 
SS .7 
SJ ,? 

54.1 
!i4.4 
SS . 6 
!i4,!i 
!i'l.3 
53 . G 

5 :: .5 
:;5 .0 
53.J 

A='I 

"· 47 . 
0 

07 
S5 , ' ... 
5G. 

'" 47. 
so. 
" · ... 
JO . 

"· '1. 

" · , .. 
" · "· :i2. 

"· "· 
"· ~7. ... 
32. 

"· ". JO. 
S2.< 
3!),1 
40,. 



m 
co 

coatesville 

Year Nov. Dec. Jan. Feb. M2r. Apr. Sc.non 

1930-31 T 1.5 2. 0 0.8 l2.S 0 l6.8 
1931-32 2 . 0 T T 1.0 6 . 0 T 9 . 0 
1932-33 T lO. 0 T 10 . 7 3. 0 0 23. 7 
1933- 34 T 7 .8 T 24. 8 l l. 3 T 43.9 
1934-35 T 0.3 lS . S 7 .4 I. 0 T 24 .2 

1935- 36 o.s l0. 3 l0.2 12. s 0.5 T 34.0 
1936- 37 1.0 3 . S 1.2 6 . s 10 . 2 T 22.4 
1937-38 I. 0 2. 0 2.3 2. 0 3.3 T 10. 6 
1938- 39 10 . 0 1.0 13 .s o.s 4 .0 T 29.0 
1939-40 T 3.9 3 .7 13. 0 3 . 7 1.0 25.3 

1940-41 0. 3 3.S 12.0 7.2 9.0 0 32.0 
1941- 42 0 T 4.0 2.0 3.0 T 9.0 
1942-43 0 7 .3 7. I 3.S 4.8 T 22. 7 
1943-44 T T 2.0 S.2 11.S 0 18. 7 
1944 - 45 T 3. 0 16.S 7 .s 0 0 27. 0 

1945- 46 T 14. 0 1.5 8. s 0 T 24. 0 
1946- 47 0 1. 0 3 .o 21. 2 3.3 0 28.S 
1947-48 T s . l 9 .9 13.4 l.S 0 29 .9 
1948-49 0 s. 0 s .2 8.5 2.2 0 20 . 9 
1949-50 0 I. 0 0.4 1.0 T 0 2.4 

1950-S l T 1.2 0.6 2.8 0.5 0 S. I 
195 l-52 T 9 .s 3.0 0 1.4 0 13.9 
1952-53 1.5 I. 0 6.9 1.3 8. 0 T l8. 7 
1953-54 8. 6 0 12 . 3 3 . 3 0.8 0 25 . 0 
1954 - SS T T 3 . 3 9 .8 0 0 13.1 

1955- 56 4.0 2. 0 8. l 0 H.4 0 28 . 5 
1956-57 0 0 2. 0 3 . 8 0 T s .8 
1957-58 0 0 4.3 16 . 7 22 .s 0 43.S 
1958-59 0 o.s 3.1 T 0 1.0 4.6 
1959-60 0 l 1.2 4 .4 0 0 0 25.6 

• in lnchc:; 

Source: O!Uclal Wc•thcr Burc•u Record: t•bulatcd by tho 

Cho:tor County Plonninq Comm1:a:1on 

Table C- 6 

TOTAL SNOWFALL • 

west chester 

Ycu Nov. Dec. Jan. Fe b. M ar. Apr. Scuon 

1930-31 0 l.3 1.8 l. 9 4 .s 0 9. 5 
1931-32 3.0 T 1.0 1.0 8.S 0 12.S 
1932-33 0 14 . 0 T 14 . 0 4 . 5 0 32.S 
1933-34 0. 2 9 . s T 25.S l2 . 0 0 47. 0 
1934 - 35 T 0.2 23. 0 l I. 0 2. 0 T 36. 2 

1935-36 o.s l6. 0 8 .S 19.0 1.5 T 45.S 
1936-37 o. 3 I. 2 1.3 6. 3 l2.2 T 21. 3 
1937-38 T 0.5 2.8 6. 2 3 . 0 0 12.S 
1938-39 14. 0 0.8 12.3 1.5 3 . S l.O 37. I 
1939-40 l.O 3.8 4 . 2 !4 . 0 4.S 4 .o 31.5 

1940- 4 l T 4.5 10 . 8 9.5 12 . l 0 36.9 
1941- 42 0 o.s 8.0 3. 0 4 .0 T 15.5 
1942- 43 T 9.5 S.9 6.5 9 .8 T 31. 7 
1943- 44 1.5 T 6. 0 s. 0 13.4 2.S 28.4 
1944-45 o.s 6.1 IS. 2 8 . 8 0 0 30. 6 

1945-4 6 0 . 8 14. 0 2. 0 8.0 0 T 24 .8 
1946-47 0 1.0 3.8 20 .8 s.o 0 30. 6 
1947-48 T 6.S 13 . l 14. 0 2.S 0 36. l 
1948-49 0 1.0 6.4 10.3 4 .0 T 21. 7 
1949- 50 0 I . 0 0.2 1. 0 T T 2. 2 

1950-S I 2. 0 2 . 0 2 . 7 1.5 T 0 8.2 
1951-52 T 9. 0 4 . 0 T 11. 0 0 24 . 0 
1952-53 1.5 3 . 0 4 .s l.S 7. 0 T 17 .s 
1953-54 l l. 0 T ll.S l.O 1.0 T 24 .s 
1954-SS T o.s 2 . 0 7. 0 3. 0 0 l2.S 

1955-56 - 1.9 - - 19 . 6 1.0 -
1956-57 T T 4 .0 2.8 o. 7 0 7 .s 
1957-58 0 15.3 2.1 20.S 36.0 0 '3 . 9 
1958-59 0 T 2.0 l.O 5.0 l.8 9.8 
1959-60 0 9.0 T 3. 0 13.0 0 ZS. 0 

• in lnchop 

Source: O!Hcial Weather Bureau Record:; tabulated by tho 

Cho:.tor County Planning Comm1::::i1on 

phoenixville 

Year Oct. Nov. Dec. Jan. Feb. Mar. Apt. Scuon 

l930-3l 0 T I. 0 2 . 0 1.4 2. 7 0 7. I 
1931-32 0 4 . 0 T T 2 . 0 3.5 T 9 .s 
1932- 33 0 0 11.0 T 11. l 2.9 T 25 .o 
l933-3to 0 T 7 .8 T 23 . 0 9 .s 0 40.3 
1934-35 0 T 1.5 27. 0 8 . 3 1.6 T 38.4 

1935-36 0 T 11.S 8. 2 13.2 2.3 T 35.2 
1936-37 0 T T 2.0 4 .o 8.5 T 14.S 
1937-38 T T T 3.8 4 .2 1.5 0 9 .5 
1938-39 0 l<. 0 T 12. l T I. 7 0.4 28. 2 
1939-40 0 I. 0 3.9 2.3 17 .o 2 . 5 0.2 26.9 

1940-41 2 . 5 T 3.5 9. I 6.0 16. 0 0 36. l 
1941-42 0 0 0.4 s.o - 0.4 T -
1942- 43 0 T s.s S. l T 3 .S 0.7 14 .8 
1943-44 T T T - 6. 0 12.8 T -
1944-45 0 0.2 s. 0 20. 6 7. 0 0 0 32.8 

1945-46 0 T 12. 0 3. 0 8.5 0 0 23.S 
1946-47 0 0 1.4 4 .8 17 .2 6 .1 0 29.5 
1947-48 0 T 4.5 18.S 10.8 4 . 6 0 38.4 
1948-49 0 0 - - 3. 0 3.5 0 -
1949-50 0 T - - 0. 8 o.s T -

l9SC- S l 0 1.8 2. s - - - T -
1951-52 0 T - o.s - l l. 0 0 -
1952-53 0.4 l.S 4. 3 l.9 T 2.0 0 10. l 
1953- 54 0 1.0 - 10.S T T 0 -
1954-55 0 0 0 I. 0 - T 0 -
1955-56 0 3.0 2. 0 6. 0 O. l - - -
1956-57 0 0 0 I. 2 - - 0 -
1957- 58 0 0 13.0 2.0 l4 .s 21. 0 0 50.S 
1958-59 0 0 l.2 - - 0.5 0.3 -
1959-60 0 0 2. 0 - - 6.3 0 -

• in incho:: 

Source: OUicial Weather Bureau Record:; tabuli'tcd by tho 
Cho:itcr County Plonnin9 Commi:J:ion 
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Table C-7 

NORMALS, MEANS, AND EXTREMES P31L<OIU>31~, PIUSrt.U.r I 
1rrlLUtIOv.L J.1:cl. 

Rtlal:ST• j 
l-~~~~~~~~~~~-... ~~~ ...... ~~~~~~~~~~~--1-~·-~-"~"--4~~~~w_wi~~~-J1 w .... onho. ~d&p r 
1 H.!I 1--1-1~;-~~~Sl-"'J~i.!I ----<; ~ ~ ~ 1 ii r.r;~· tJj : i d,1 f1 1 ~~f 
A ~ ~ .:.. '.t:.. ::~ .:. .~: ::; .:. j:~ .:. ~: ~: ~ ~ ~.:~~ ~ ~ .:. ~ ~:~ ·! ~! !: l~ ;~ ~ ~ ·~ ·.~ ·~ t 
S.02 f ,et UH l.J·T UH I. st 11$8 4,S 17.1 110 4 . .C I M• 11 7S $t 15 11.0 n 69 n usa u ' ·' 1 • 13 I l • ' 0 ' 21 0 
3 . 32 e.tt uu 1.11 uu 1.74 ltSI '·' 10,I HSI '·' USS 1J 74 5t 81 n.• 1TI M n U SS &7 • .2 I • u 12 1 l :I 0 l 14 0 

t: ::n ;:i: tH Hi: tH HH g~g g~g nu. g~: uu. H H H :: 1

::: · : : :: · : !:H H ::~ : :i H n i : : ~ i ~ (. 
4.20 1.lt n u O.H UST 1.U lUO o.o o.o 0,0 13 11 Sl H 1.2 131 41 min• H 1.0 '1 u 11 • 0 e 1 1l 0 0 
.C,H 1,10 IUS O, IS UU , ,11 1t55 0,0 0.0 0,0 14 11 $4 &I 7 . 1 SI el I USS 6l S.9 I 12 11 I 0 S 2 8 0 0 
3.0 $,II HU O.H llfil 2.10 ltU 0,0 O.O 0,0 H 13 SI 70 1.2 SI 4J D 11" S.S 1,1 10 I 11 I 0 2 2 2 0 0 
2,go 5,ll HU o.o IHI J , 22 IUJ T T IU1+ T 11S1+ II 13 &2 10 '·' , , H HI lt" " s .• 11 • 12 • • 1 5 • 0 1 0 
J.OI 5.IJ 19'1 1.0I uu s.u 1150 1,0 • •• 11" 1.7 IUS 11 ao $5 " t.1 m $8 HUST 53 e.1 • 10 12 I • I ' 0 • I 0 
1.e1 $ ,0 l tsl 0.2S It" l.'17 HU 3. 1 U,t HU 5.1 lUl u 7l $1 " 10.1 U I fS JI 1U3 ~ e. t 1 10 H 10 l • • 0 3 21 0 

~ 1\111 o.o, J.q, h.&• .&q. 1•bo, .Su. Av.i. l ! u .o .... Sli,3 102 1t5-I 1 lift UH .o.n 1.10 HU 0,11 IHI 4.11 1155 11.t If.I lHT • •• uu 11 11" .. e.e SI n I ltsS Sf I.I 10 18 U l 120 5 tt 32 27 u t2 

Heana and extreau ln the above teble are fl"OCI the exlltlng or c~arable locatlon(1), Annual extremu h ave been exceeded et prior locatlona aa follovo 
Rlgheot t ecperature 106 ln Auguat 1918; lowest t~erature • ll to February 1934; aarl- month ly prec lpltatlon 12, 10 ln Auguat 1911; llliol.a.uo monthly pre• 
clpltetlon 0,09 ln October 1924; maxl Cl.llll preclpltetloo lo 24 bour1 5,89 1n Augu1t 1898; maxl.mJa IOOnthly 1novfall 31 , 5 ln February 1899; maxi- anowhll 
in 24 houu 21,0 lo Decftlber 1909; faatut lllile of vlod 88 f l'OOl Horth ln July 1931, 
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The Chester County Planning Commission is a staff agency of the 
Board of County Commissioners, as provided by the County Code. It 
serves as a research a nd service arm to the County Government, the 
municipalities and t he citizens of t h e County . A techni ca l staff started 
work during 19 62. 

Major services of the Commission are, or will be: 

1. Preparation of a Comprehensive Plan of Chester County 
indi cating recommendations for the best use of land, major 
transportation and community facilities, and other specialized 
aspects, including a capital budget. 

2. Providing technical planning advice, information and direct 
assistance to the seventy- three municipalities. 

3. Maintaining a county data center of basic facts about the 
phys ica l , social , governmenta l a nd economic c haracteristics; 
and publishing maps and reports of the findings. 

4. Review of all subdivisions of t hree or more lots in townships . 

5. Mapping the county and municipalities, and serving as the 
cartography center of the County. 

6. Representing the County with other agencies and planning 
groups, such as the Penn- Jersey Transportation Study, and with 
the state and federal government. 

7 . Stimulating and coordinating genera l land development of the 
County, including encouragement and he lp to local planning , and 
creation of specialized planning groups. 

8. Serving as a source of information and advice to civic groups 
on the general development of the County, including publication 
and lecture services upon request . 

The relative emphasis among these varying objectives changes with the 
stage of the planning process, size of staff and other resources. During 19 62 
greatest emphasis has been o n functions l, 3, 4, and 6. 



Gift 
When God had finished with his plan, 
He paused his handiwork to scan
There the world in splendor stood , 
Hill and river, field and wood, 
Mountain range and shining seas, 
Fern and flower, valley, trees; 
Rock and meadow sown with clover, 
Sun and moon and cloud set over; 
Prairie, island, lake and b ay 
All complete on that sixth day. 
" [ think," He mused, 'TU give a bounty- " 
And that's how we got C hester County. 


