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INTRODUCTION

This report is the second in a series of four reports that en-
compass the Codorus Creek Wastewater Management Study. It takes
4 off from the first report which inventoried present systems and water
{ quality conditions. The purpose of this second report is to identify
; and evaluate future water resource - wastewater management needs
based on assessments of future area growth and environmental manage-

3
s ment objectives Pl




DEMOGRAPHIC AND ECONOMIC GROWTH TRENDS

Population Growth

Demands made by future populations form the basis for planning
future wastewater system capacities. In this study, population forecasts
were made through the year 2020 for each of the subareas and popula-
tion concentrations in the Codorus Basin. A two step approach was
used, employing two different sources of information.

The overall growth in York County was based on forecasts de-
veloped by the Office of Business Economics (OBE) for the Northeastern
United States and disaggregated to the county level for the U. S. Army
Corps of Engineers Northeast Water Study (NEWS). Three different fore-
casts are available from OBE-NEWS, as follows:

(a) Concentrated Development - assumes the central city
will continue to grow and increase in density. Future
suburban densities will be in the range of present day
high suburban density.

(B) Dispersed Development - assumes the future will yield
more single-family suburban development which will be
of low density and will involve considerable distance
commuting to the central city.

(C) Most Likely Development - assumes future suburbaniza-
tion around central cities with suburban densities simi-
lar to those of the 1960's; with stagnation or decline
in central city population.

Population forecast "C. Most Likely Development" was selected
for use in the present study because it best represents the York County
Planning Commission (YCPC) projection of distribution of future popula-
tions; namely, a stabilization of central city population with major
growth within the nearby suburban townships.

The present intra-county population distribution and the relative
growth through 2020 of the various subareas vis-a-vis each other was
developed from projections in the 1969 York County Planning Commission
Comprehensive Sewage Study. In some cases the 1969 projections of
1970 population did not agree with the 1970 Census and adjustments

II-1
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were made to the projections. The result was a Census-adjusted popu-
lation projection based on YCPC growth rates.

The YCPC Comprehensive Sewage Study and OBE-NEWS forecasts
are shown on Exhibit II-1 together with the derived forecast for the
Codorus Basin. The YCPC forecast is higher than the OBE-NEWS fore-

cast. This difference could be attributed to any number of causes; how-

ever, one must note that the local (YCPC) forecast may have a built-in
"booster effect"” while the OBE-NEWS forecast is more likely to account
for regional economic completion within the Commonwealth of Pennsyl-
vania and the Northeast in general. All forecasts show considerable
growth in coming years with almost double the 1970 population occurring
in the year 2020.

Sub-Basin Forecasts - For the period 1970-2020, the population
growth for each of the four sub-basins, that is the Main Stem, West
Branch, South Branch and East Branch,is shown in Exhibit II-2, As
shown in the exhibit, most of the population and growth will take place
in the Main Stem in which the Greater York Area is located. Only
about 30% of the basin population growth will occur elsewhere in the
West, South, or East Branch basins. In the total basin, population will
approximately double from a 1970 level of about 155,000 to a year 2020
level of over 300,000,

Urban Node Population - As discussed in the Vol. I report, the
urban nodes are: Greater York (City of York and suburbs), Red Lion-
Dallastown-Yoe, Hanover-Penn Township, Shrewsbury-New Freedom-
Railroad, Spring Grove and Glen Rock. The population growth for these
areas is shown in Exhibit II-3. The Greater York Area far surpasses the
other urban nodes in population growth with a significant amount of that
growth (shown as a dashed line in Exhibit II-3) taking place in suburban
townships lying outside the Codorus Basin.

The location of the urban nodes are shown in Exhibit II-4 along
with the projected limits of urban development in 1970 and 2000. The
1970 limits are taken from the YCPC Sewage Study and other available
information. The 2000 limits are from the York County Planning Commis-
sion Land Use forecasts for that year. It must be noted that the YCPC

land use forecasts allow for a surplus of land over and above that needed
to house its forecasted population; in short, the land use forecast reflects

the realities of choice and degrees of freedom in future population loca~
tion decisions. As shown in Exhibit II-4, development trends are such
that major growth will radiate out from the York urban core east along

II-2

U.S. 30 toward Hallam Borough, north along I-83, and northwest to Dover
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POPUL ATION

EXHIBIT II-2
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Township and Dover ‘Borough. Lesser growth rates are shown for the
other urban nodes within the basin.

Semi-Urban Population - The semi-urban outlying towns are
Jacobus, Loganville, New Salem, Seven Valleys, Jefferson, and Winters-
town Boroughs. Taken together, these outlying towns account for 2.6
percent of the 1970 basin population. Those with the largest growth
aire expected to be Jacobus Borough (in close proximity to the Greater
York Urban Node), Loganville Borough, and New Salem Borough. Al-
though Exhibit II-4 does not show limits of urbanization, it can be as-
sumed that some portion of growth in these outlying communities will
occur outside the community boundaries; this is particularly true for
Jacobus, Loganville and New Salem Boroughs.

Rural Population - The remaining population growth, that which
is not contained within an urban node or a semi-urban outlying commun-
ity, is assumed to be rural population and is distributed throughout the
non-urban portions of the basin. Total rural population is estimated to
be about 25,000 in 1970, and is expected to remain approximately that
amount over the fifty year period of forecast.

Population Summary - Population projections for the years 1980,
2000, and 2020 are given in Exhibit II-5 in the same manner as was
done in Vol. I in regard to 1970 population. Tabulations are presented
for the urban nodes, the semi-urban areas, and the rural areas, Of
particular importance is that the urban node population outside the basin

will become an increasing part of total urban node population with the
passing of time.

Economic Activity Projections

The economic activity composition of the Codorus Creek Study
Area can be expected to reflect general trends observed in most urbani-
zing and central city areas. These generalized trends include: a sus-
tained economic growth in the metropolitan area which is lower, pro-
portionately, than that of the overall region; a tendency in the region
to approach the distribution characteristics of the metropolitan area;
and a tendency for the metropolitan area to diversify its economic make-
up.

The data presented in this section is fragmentary, its major value
being that of providing scattered insights into the economic future of the
study area. The majority of projections made by County and City agen-
cies are simple extrapolations of observed trends, tempered by some

II-7
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‘ Exhibit II-5

CODORUS CREEK STUDY AREA
K POPULATION PROJECTIONS

1980 Population Projections

Population in Population in Populaticn outside

1 Urban Node Study Area Codorus Basin Codorus Basin

Greater York 155, 118a 124,184 30.934‘.
Hanover-Penn Township 32,500 10,590 21,910
E Shrewsbury-New Freedom-
| Railroad 6,503 4,947 1,556
4 Glen Rock 2,136 2,136 0
Spring Grove 3,065 3,065 0 . i
Red Lion-Dallastown-Yoe 15,542 13,586 1,956
8emi-Urban Area
Jefferson Borough 511 511 0
g | Seven Valleys Borough 743 743 0
{ Loganville Borough 1,207 1,207 0
= Jacobus Borough 2,023 2,023 0
E | New Salem Borough 1,486 1,486 0
E | Winterstown Borough 400 202 198 :
E | §
”f Rural Area
- Main Stem Sub-Basin 835 835 0 4
West Branch Sub-Basin 11,097 11,097 0
; South Branch Sub-Basin 4,469 4,469 0 :
East Branch Sub-Basin 2,795 2,795 0 p
Total 240,430 183,876 56,554

&5

"l‘otal including Hanover Urban Area outside York County.
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2000 Population Projections

2020 Population Projections

Exhibit II-5
(Cont.)

Population in Population in Populaticn Outside Pcpulation in Pcpulation inpopulation Outside
Study Area  Codorus Basin_Codorus Basin _

Study Area Codorus Basin
227,032 157,982
40,400° 13,118
6,989 5,518
2,925 2,925
3,368 3,368
20,419 13,858
545 545
886 886
2,092 2,092
3,036 3,036
1,653 1,653
399 202
1,034 1,034
13,411 13,411
5,885 5,885

2,792 2,792

332,866

228,305

odorus Basin

69,050a
27,282

1,471
0
0

6,561

Looooo

(=== -]

104,561

100,000
30,000

]
lOOOO gOOOOO

300,000, 200, 000
50, 000 20, 000
20,000 11,500

7,500 7,500
7,500 7,500
30, 000 16,500
575 575

900 900
2,400 2,400
3,700 3,700
1,625 1,625
400 202
1,000 1,000
14,750 14,750
4,300 4,300
2,500 2,500
447,150 294,952

8,500
0
0

13,500

152,198
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gross policy assumptions. In most instances, this report accepts the
aforementioned projections and extends or scales them only to reflect
a higher total population and a longer projection period.

The following Exhibit, "York Metropolitan Area Labor Force," is
derived, in part, from the York Area Transportation Study (YATS) April
1971 reportl, The study area includes both the area designated as
Greater York in the preceding population projections and Red Lion,
Dallastown and Yoe.

EXHIBIT II-6

i

YORK METROPOLITAN AREA LABOR FORCE*

G S b Lt R e L TR S e SR

1964 1970 1980 1990 2000 2020

Population 122,075 127,675 167,130 201,285 247,450 330,000
Employment

Opportunities

in Metropol-

itan Area

York 58,885 63,470 73,700 85,000 97,500 130,000

Labor Force 48,250 49,785 63,980 77,095 94,030 124,740

|

Participation 3
Rate 39.5 39.0 38.5 38.3 38.0 37.8

* 1

Including Red Lion-Dallastown-Yoe

YATS projected population has been adjusted to be consistent
with population forecasts of this report. Employment opportunities have
been scaled upward in proportion to the higher population growth pro-
jections used in this study.

The participation rate, that is the percentage of the total popu- ]
lation which is actively employed or seeking employment, has been re-
tained from the YATS report. This rate, times the adjusted population,
results in the adjusted labor force numbers.

lYork Area Transportation Study, Analyses and Forecasts, Volume
II, April 1967.

II-10
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Exhibit II-6 indicates that employment opportunities within the
York Metropolitan Area will continue to exceed the resident labor force.
This reflects an expected continuation of new employment concentration
in the York Metropolitan Area. This stems, partially, from assumed
regional policy decisions to maintain a sustained growth of the metro-
politan area employment opportunities. It assumes a continued, al-
though diminishing, participation of a non-metropolitan area labor force
in the metropolitan area.

Several major assumptions have been made in this report regard-
ing the labor force outside the York Metropolitan Area. These include:

1. The entire labor force of the Codorus Creek Study Area
(the basin plus associated urban population nodes out-
side the basin) is assumed to be employed within the
Study Area. This can be assumed because the study
area largely describes an employment service region,
the remaining County population being employed either
in Harrisburg or within the small outlying towns.

2. The employment opportunities outside the York Metro-
politan Area are assumed to grow at a rate which will
supply employment to the study area labor force which
is not employed within the York Metropolitan Area.

3. Full employment is assumed.

4, As a matter of County policy, employment opportunities
outside the York Metropolitan Area are located in major
urban nodes rather than being uniformly distributed
throughout the Study Area. ]

The following table, "Codorus Creek Study Area Labor Force",
shows population, labor force, participation rates and employment op-
portunities in the York Metropolitan Area and the remainder of the Study
Area.

=11




EXHIBIT II-7

-j CODORUS CREEK STUDY AREA LABOR PORCI-Iilr

3 1960 1970 1980 2000 2020
;1,' Population 167,555 188,580 240,232 336,196 457,000
Labor Force 67,020 73,515 92,490 127,755 162,750
Participation
Rate 40.0 39.0 38.5 38.0 37.8
Employment Op-
portunities in
2 York Metropoli-
! tan Area 57,500 63,470 73,700 97,500 130,000
‘ ; Employment Op-
| portunities
; Outside York
Metropolitan
Area 9,520 10,045 18,790 30,255 32,750

¥ | *>
' Includes the basin area population plus associated population
outside the basin.

Employment projections by economic sector - agriculture-mining
(primary), manufacturing (secondary), and service-wholesale-retail and
related (tertiary) - have been developed for the Study Area, the York
Metropolitan Area, and the Study Area outside the York Metropolitan
Area (Exhibit II-8). These are developed through the year 2020.

i o o A
N T P :

| ; These projections are distribution and extrapolations of employ-
3 ment estimates prepared by the York County Planning Commission! for
York County and by YATS for the York Metropolitan Areaz, and are ba-

sically trends projections. They have been extrapolated in this report
R from the year 1990 to 2020 on a straight line basis.

IYCPC, Economic Analyses .

2YA‘I‘S, Analyses and Forecasts, Volume II, April 1971,
I1-12
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Based on the projections presented one can establish the follow-
ing general trends in employment growth in the Study Area. They are:

§ Manufacturing, as a percentage of entire employment, is
declining for all three areas. However, the actual number
of jobs in this sector remains on the increase because of
the population growth,

2. The agriculture and mining sector will remain stable at
two percent of the York County and Study Area employment.
The percentage of agricultural and mining jobs in the York
Metropolitan Area is insignificant.

3. The tertiary sector (service, wholesale-retail, and related
jobs) is increasing in all areas and will constitute the
largest sector by the year 2020.

The manufacturing sector, although decreasing proportionately,
is increasing in actual job opportunities in both the York Metropolitan
Area and the outlying urban nodes. This sector, itself, is composed
of many industry types which vary in growth potential. The types of
industry which will grow faster than average include: furniture and fix-
tures, paper and allied products, printing and publishing, rubber and
plastics, machinery and electrical equipment and transportation equip-
ment. These industries, in general, offer a higher wage and employ
a substantial portion (almost half) of the total County labor force.

Within the tertiary sector, service employment is increasing at
the fastest rate, both for the entire Study Area and the York Metropoli-
tan Area. Wholesale and retail employment is also expanding at a rapid
rate. The net effect of the employment projections for the Codorus Creek |
Study Area and the York Metropolitan Area is the progression toward a
more fully diversified economy from its present primarily manufacturing
base.

WASTEWATER FLOW PROJECTIONS

Domestic Wastewater Flow Projection‘s

Increases in the present domestic wastewater flows presented in
Phase I are a function of the following three factors: 1) population in-
creases: 2) increases in per capita water usage; and 3) increases in the
extent of the sewered areas. The population projections presented earlier

II-14
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in this report are the basis of the projected wastewater flows presented

in Exhibit II-9. The York Water Company has experienced, over the ;
past 30 years, an average growth in per capita water consumption of 8

gpcd per decade, as shown on Exhibit II-10. It was assumed that this 1
trend will continue and that the per capita wastewater flows will in-
crease at an equal rate. This assumption is consistent with local his-
torical trends and leads to projections which are reasonable and con-
sistent with other areas in the country which have population and eco-
nomic activity patterns similar to York.

The projected service areas for wastewater treatment are shown

3 on Exhibit II-11 and will be discussed in the following paragraphs. It
should be noted that the York Urban Node has been subdivided into the
1 York, Springettsbury and Dover service areas. The Dover service area
was defined as that portion of the York Urban Node within Dover Town-
E | ship including Dover Borough. Flow projections are based on the as-

f ‘ sumption that 90 percent of the service area population would be sewer-
ed by 1980 and that 100 percent would be sewered by 2000.

i, o

Red Lion-Dallastown-Yoe - Although the Red Lion-Dallastown-Yoe 3
Service Area presently has its own treatment facilities, the Mill Creek
interceptor, now under design, will bring this wastewater to Springetts-
bury and the Red Lion plant will be abandoned. Projections for the
' Red Lion-Dallastown-Yoe area recognized the fact that the present do-

J mestic per capita wastewater flow to the treatment plant (46 gpcd based »
k| on a domestic flow of 0.25 MGD, see Exhibit I-11) experienced by the ;
# Borough of Red Lion is too low to realistically project future flows due ‘
to the high sewer charges now in existence. The total domestic waste- ;
.: water flow should be more in line with the Red Lion Water Company 4

{ pumpage and was computed to be approximately 0.74 MGD in 1970. ;
i The per capita domestic wastewater generation for this flow is some 65 ]
3 gpcd which is the basis of the projections in this study.

Hanover-Penn Township - About one-half of the Hanover-Penn
» Service Area is outside of the Codorus Basin. The present Hanover
’ sewage treatment plant discharges to the Conewego Basin and the Penn 3
Township plant discharges to Oil Creek (a tributary of the West Branch 4
of Codorus Creek). The wastewater flow projections in Exhibit II-10

1 include the total service area. 2

| New_ Freedom-Tri-borough - The New Freedom-tri-borough Area
ol in 1970 was not sewered. However, an analysis of their water con-
e sumption data indicated that in 1970 the industrial-commercial water
consumption for this area was approximately 0.25 MGD. The domestic
consumption for New Freedom and Shrewsbury was 69 gpcd. It was

II-15
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EXHIBIT II-10
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EXHIBIT II-11

CODORUS CREEK DRAINAGE BASIN
PROJECTED SERVICE AREAS FOR WASTEWATER TREATMENT ‘
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assumed that the domestic water consumption would increase to 80
gpcd in 1980 due to increases in water consumption in sewered areas.
It was also assumed that from 1980-2020, the domestic per capita

; wastewater generation trend would follow York domestic water consump-
tion growth rate of 8 gpcd per decade.

Spring Grove and Glen Rock - Presently the Spring Grove and
Glen Rock Urban Areas are completely sewered. It was assumed that
future growth areas would also be completely sewered.

L Al

S o ol
o

S e

Semi-Urbanized Areas - An inspection of present water consump-
tion data in the semi-urbanized areas indicates per capita consumption
figures which are well below that of the urbanized areas. Assuming
that the consumption of water in these areas would increase when they
become sewered but would still be less than the urban areas, and also
assumping that there are no industrial developments in these areas, it
was estimated that the per capita wastewater generation would be 80
gpcd. It was assumed that this per capita wastewater generation figure
3 would not increase from 1980 to 2020,

PSR e, S e S By

Summary - As can be seen from Exhibit II-9, the York and
Springettsbury Service Areas will generate about 70 percent of the total
domestic wastewater flow in the year 2000. The wastewater flow in
. these Service Areas will increase 213 percent from 1970 to 2000 while
i the population is increasing by only 79 percent. The other two factors
: determining wastewater increases - per capita flow and extent of sewer-
ed area - increase by 21 percent and 45 percent, respectively.

Manufacturing and Commercial Wastewater Flow Projections

Manufacturing and commercial wastewater flow projections are
based on the realization that significant flow differences exist between
different industrial activities and that all industries will not experience
the same growth. For instance, a major impact on flow projections is
the expected shift from a predominately manufacturing economy to a pre-
dominately service economy as shown by the employment projections.

As will be discussed later in this section, the average wastewater
generation per employee in manufacturing is 292 GPD while it is only
122 GPD per employee in commercial enterprises.

It is difficult to estimate the level of output of each industry
over the next 50 years, and the problem is compounded by the many
process modifications available to each industry to reduce or recycle
its water stream. To approximate future manufacturing and commercial
wastewater flows, it has been assumed that flows would be proportional

11-20




to employment on an industry by industry basis - wastewater flow per
employee for each industry remains constant. This balances the two
factors that: 1) output per employee will probably increase; while 2)
wastewater discharged per unit output will probably decrease.

}! Presently, all manufacturing and commercial wastewater does not

& | go to the municipal sewage treatment plants--for instance, in the York
Urban Node approximately 25 percent of this flow is discharged directly
to the Codorus Creek or its tributaries. Recognizing that in the future

3 all wastes will be required to be treated, projections in this section

| include the total manufacturing and commercial wastewater flow. The
following paragraphs will describe in more detail the flow projection
procedures used for each Urban Node--first, the Greater York Urban Node;
and then the smaller Urban Nodes.

k| York Urban Node - The 1969 Industrial Wastewater Inventory of

the York Sewer Study listed waste discharges by industry. These were

E | grouped into 20 manufacturing classifications and one commercial classi-
fication, and the percentage of total flow in each classification was
computed as shown in Exhibit II-12. A further breakdown was made for
the York Urban Node between the York Service Area and the Springetts-
bury Service Area. The 1969 flows were updated to 1970 by applying
the above percentages, to the total 1970 manufacturing-commercial flow
of the York Urban Node of 10.7 MGD (See Part 1 ). The infiltration

: flow shown on Exhibit II-12 is that attributable to manufacturing-commer-

E | cial flows.

Employment increases for the secondary (manufacturing) and terti-
ary (commercial) sectors were presented on page II-12 and are the basis
for the flow projections on Exhibit II-12, A separate breakdown of sec-
tor employment for the York and Springettsbury Service Areas was made.
An additional breakdown of employment increases was made for each of
the 20 manufacturing classifications based on an estimate of the rela-

: tive growth of each classification. For instance, the overall employ-
3 ment growth in the manufacturing sector between 1970 and 1980 is esti-
mated to be 15 percent for the York Service Area. The individual classi-
fication growth rates were adjusted around that average and ranged from
- 5 percent to 22 percent. Commercial flows were not broken down into
subclassifications because the total flow is much less than manufacturing
and because data was not available to facilitate subclassification, Simi-
lar projections were made for the years 2000 and 2020.

&3
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Other Urban Nodes - Much less information was available on
the manufacturing and commercial wastewater generation for the other
urban nodes in the Codorus Creek study area. The manufacturing-
commercial flows in 1970 treated in municipal facilities have been esti-
mated as described above for the York Urban Node and were added to
any direct discharges in the service area to obtain the total manufac-
turing-commercial wastewater flow. These flows are, in most cases,

a relatively smaller percentage of the total flow than in York and
Springettsbury, which is consistent with the lack of a manufacturing

employment base in these areas.

The stated objective of the York County Planning Commission is
to make each of the urban nodes more economically self-sufficient.
The extent to which this will occur is uncertain. It is therefore, im-
possible to predict the exact mix of industrial activities that will de-
velop in any area. Industrial and commercial flow projections for these
areas were based on wastewater generation estimates for an average mix

of projected future employment activities.

Between 1980 and 2020 in the Codorus Creek study area outside
of the Greater York Node, about 30% of the increase in total employ-
ment is projected to be in the manufacturing (secondary) sector, 63%

{n the commercial (tertiary) sector, and 7% in the agricultural and min-
ing (primary) sector. The simplifying assumption was then made that
1/3 of the new jobs created in the urban nodes would be manufacturing
and 2/3 would be commercial. From the data for York and Springetts-
bury for 1969, it is found that manufacturing generates 292 GPD of
wastewater per employee, and commercial enterprises generate 122 GPD
per employee. Thus, the average wastewater flow per new employee

in the areas other than York and Springettsbury is 1/3 (292) + 2/3 (122)=
178 GPD. The number of new employees was obtained from the popula-
tion projections using a labor force participation rate of 39.0% for 1970,
38.5% for 1980, 38.0% for 2000 and 37.8% for 2020. The manufactur-
ing-commercial wastewater flows projected by this method were added

to 1970 flows and are shown in Exhibit II-13.

For the semi-urbanized area it was assumed that there would be
no significant industrial or commercial enterprises.

The projected wastewater flows of the P. H. Glatfelter Company
of 23 MGD in 1980 and 28 MGD in 2000 and 2020 is discussed in the
section on water supply.

1m-23
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Exhibit II-13
MANUFACTURING-COMMERCIAL WASTEWATER PROJECTIONS

Population Employment

Total

Manu, - Manu.~-
Comm. Comm.
Wastewtr., Waste-~
Increase water

in in since 1970 Flow
Service Area Year Area Area (MGD) (MGD)
.Hanover—Penn Township Urban Node
Penn Twp. Service
Area 1970 8,000** 3,100 - A
1980 9,000 3,500 .07 .57
2000 13,000 4,900 +32 .82
2020 18,000 6,800 .66 1.16
Hanover Borough
Service Area 1970 21,800 8,500 - .
1980 23,500 9,100 11 .41
2000 27,000 10,300 .32 .62
2020 32,000 12,100 .64 .94
Red Lion-Dallastown-Yoe Urban Node
Red Lion Service
Area 1970 10,000 3,900 - .18
1980 15,500 6,000 .37 .55
2000 20,400 7,800 .70 .88
2020 30,000 11,300 1.32 1.50
hrewsbury-New om=R d n N
New Freedom Service
Area 1970 3,500 1,400 - .25

ol i i ras




D T

ol s

3 it II~13 ,
Tl Cont.) ’
Manu. - Manu. -
Comm. Comm. !

: Total Wastewtr, Waste-
3 Population Employment Increase water

. in in since 1970 Flow
" Service Area Year Area Area (MGD) (MGD)
Spring Grove Urban Node ’
| Spring Grove Service
; Area 1970 1,700 700 - 0
k| 1980 3,100 1,200 .09 .09
2000 3,400 1,300 .11 .11
‘ 2020 7,500 2,800 .37 .37
E | Glen Rock Urban Node ’
1970 1,600 600 - (] 3
1980 2,100 800 .04 .04 :
: 2000 3,000 1,100 .09 .09
9 2020 7,500 2,800 .39 .39
Dover Urban Node
Dover Service Area 1970 10,100** 3,900 - .03
1980 12,400%* 4,800 .16 .19
2000 19,300** 7,300 .61 .64
2020 28,000 10,600 1.19 1.22

. --——.‘.-l—.. . — o Lt - : Aré

L 1]
Population includes persons outside service area.




Summary of Projections

- Domestic and manufacturing-commercial wastewater flow projec-
tions are summarized on Exhibit II-14. Excluding the Glatfelter Com-
pany flows, a significant shift will occur in the Basin from the present
mix of 50% domestic and 50% manufacturing-commercial to about 70%
domestic and 30% manufacturing-commercial by the year 2000. This

is accounted for, to a large extent, by the following three factors: 1)
100% of the residential areas are projected to be sewered: 2) manufac-
turing plants will attempt to minimize waste discharges; and 3) a shift

is projected from heavy water using manufacturing to lower usage com-
mercial establishments.

I A i e

G/ Total wastewater flows will more than double by 2000. The

/ general distribution pattern will remain farily consistent with about one-
half of the total flow generated in the York Urban Node, about one-
third generated by the Glatfelter Company, and the remainder by the
smaller Urban Nodes.

FUTURE WATER SUPPLY DEMAND ON THE SYSTEM

Domestic and Manufacturing-Commercial Uses

Since the major growth areas in the Codorus Basin will be cen-
tered around the urban nodes, it follows that these areas will have the
greatest impact on future water demands. Therefore, projections for
future water demands, presented in Exhibit II-15, were prepared for the
major supply systems servicing these urban nodes. The rural and semi-
urban areas were not studied in relation to their future water demands
because the growth projected for these areas was quite small and also
due to the fact that the present groundwater or surface water resource
seems adequate to meet the future water needs of these areas.

The long-term total consumption trend was determined utilizing
the least squares regression analysis on the York Water Company data
since 1940 and is shown on Exhibit II-16. It should be noted that in
the 1960 to 1970 decade, the York Area has experienced a relatively
large increase in water consumption due in a large part to the manu-
facturing-commercial sector. However, it is felt that in the future, the
greater emphasis on stream water quality and hence wastewater treat-
ment will encourage industrial concerns to increase their conservation
of water through recycling techniques, etc. Thus, it was felt that the
short-term water consumption growth rate as experienced in the past
decade by the York Urban Node should not be used directly to project
future long-term water demands. For projecting the future long-term

11-26
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Exhibit II-15

PROJECTED WATER DEMANDS FOR MAJOR SUPPLY
SYSTEMS SERVICING THE URBAN NODES

Supply Source Population Per Capita
& Service Arca Yeaor Servied Consumption Water Demand
(apcd) (MGD)

Tast & South Branch
Codorus Creck Sub-basin

York Urban Node 1970 117,900 170 20.0

(excluding Dover Service Arca) 1980 145,800 177 25.8

2000 209,000 190 39.7

2020 272,000 203 55.2
1 Shrewsbury-New Freedom- 1970 3,700 105 0.39
| Railroad Urban Node 1980 6,500 113 0.7
. J 2000 12,000 129 1.5
4 2020 20,000 145 2.9
; ; Glen Rock Urban Node 1970 1,600 82 0.13
‘ 1980 2,100 .90 0.2
2000 3,000 106 0.3

2020 7,500 122 0.9

West Branch
Creek Sub-basin

Spring Grove Urban Node 1970 2,000 100 0.2
1980 3,100 108 0.3
2000 3,400 124 0.4
2020 7,500 140 1.1
Lvi P.H. Glatfelter Co. 1970 - - 17:2
o) 1980 - - 23.0
| 2000 - - 28.0
b 2020 - 28.0
6 Cabin Creek Sub-basin
Li Dallastovn-Yoe-Red Lion 1970 11, 400" 105 1.2
Urban Node 1980 15,500 113 1.8
i 2000 20,400 129 2.7
, 2020 30,000 145 4.4
i i Conewaao Creck Sub-basin
: Dover Scrvice Arca 1970 1,200 125 0.15
| 1980 9,300 133 1.2 :
| BT 2000 18,000 149 2.7
j 2020 28,000 165 4,6
| Hanover-Penn Township 1970 28,000 111 3.1
W Urban Node . 1980 32,500 119 3.9
N 2000 40,000 135 5.4
2020 50,000 151 7.6
*Includes 1,400 in Windsor Township,
11-28
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Exhibit II-15
% (Cont.)
. |
Supply Source Population Per Capita i
& Service Arca Ycar Served Consumption Water Demand
E _fgped) (MGD) j
3 : Total Urban Node 1970 163,400 42.5 ;
4 (includes arecas outside the 1980 214,800 54.3
. Codorus Basin) 2000 305,800 81.2 ]
_ 2020 415,000 104.7 p
E : 4
Total Codorus Creek Basin 1970 125,200 37.9
“ Only 1980 157,500 50.0
b 2000 227,400 69.9
2020 307,000 88.1
i
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water demand on the York system, the 1940 to 1970 consumption trend
(slope of the line in Exhibit II-16) was used and translated upward as
shown in Exhibit II-16 to coincide with the 1970 water use conditions.

When comparing projected water demands and wastewater genera-
tion for the York Area, the wasterwater generation is found to be greater.
However, 10-15% of these wastewater flows are due to storm and ground-
water infiltration. When this is taken into account, the water demand
equals projected wastewater flows.

The method used to project York's water needs could not be used
for the other urban areas due to the lack of information concerning past
consumption data. However, present per capita consumption data is
available and was presented in Phase I. Since these areas are less in-
dustrialized than York, (excluding Spring Grove) it was felt that changes
in per capita water consumption would be accounted for mainly by the
domestic sector. It is assumed that the growth rate of domestic water
consumption in these urban areas would reflect the same growth rate as
experienced by the domestic sector of the York Urban Node (see Exhibit
II-10) namely, 8 gpcd per decade. Therefore, the water demands for
these areas were projected by multipying their anticipated population by
their per capita water consumption figures which were increased by 8
and 24 gpcd over their 1970 figures for the years 1980 and 2000, re-
spectively. In this analysis, it was assumed that 100% of the popula-
tion in these urban nodes would be connected to public water supplies.

Water supply projections for the Spring Grove Urban Node could
not be made by the previously mentioned method due to the large in-
dustrial consumption made by the P, H, Glatfelter Company. A mean-
ingful projection for this area must reflect the future needs of the in-
dustry. Private correspondence with the Glatfelter Company has indi-
cated that the 1962 water resources report on the Codorus Creek Basin*
presented reasonable water projections for the company. Interpolation
of these projections results in a 23 MGD figure for 1980. The total
vield of the present Glatfelter reservoir system is 30 MGD. It is ex-
pected that, because of increasingly stringent wastewater quality re-
quirements and the associated treatment costs, the Glatfelter Company
will attempt to minimize its wastewater flows and in turn its water sup-
ply requirements, by recycling and process changes. Therefore, it has
been assumed that, although Glatfelter's paper production may increase
in the future, its water consumption will not increase above approxi-
mately 28 MGD.

*Commonwealth of Pennsylvania, Department of Forest and Water,

Report on Water Resources Study of Codorus Creek Basin and Vicinity,
by Bourguart, Geil and Associates, Harrisburg, Pennsylvania, June 1962.
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Availability of Supplies

Municipal and industrial water supply requirements in the Codorus
Basin Study Area have been estimated at 50 MGD for the year 1980 and
69.9 MGD for the year 2000. These future needs compare to a present

usage of 37.9 MGD.

The Codorus Basin surface waters have been the principal source
of the water supply requirements to date. Extensive storage and diver-
sion programs exist which have developed a major part of the total sup-
ply capability of the Basin. These include the two storage lakes and
diversion works of the York Water Company which regulate the South and
East Branches of the Creek and the three storage impoundments on the
West Branch which regulate the flows for the supply needs of the P.

H. Glatfelter Company.

The total available dependable supply capability of these two
flow management systems is presently 59.2 MGD based on the follow-

ing breakdown:

Dependable Yield (MGD)

Min.Required
Gross Yield Flow Release Net Yield

York Water Company impoundments
(Lakes Williams, Redmond and
South Branch diversion) 33.0 3.8 29.2

West Branch impoundments
(Lakes Marburg, Lehman,

PaHaGaCo) 32.4 2.4 30.0

As can be seen by referring back to Exhibit II-15, these yields
will be sufficient to meet projected demands for the York Water Company
service area through 1985. However, a deficiency of 10.5 MGD will

exist by the year 2000.

Of the smaller water systems in the Basin study area, the Red
Lion and the Hanover-Penn Township systems use surface water and all
others use groundwater. All of these smaller systems can meet the
projected demands by expansion of their present sources or by develop-
ment of readily available nearby reservoirs as outlined in the 1962
Bourguart, Geil and Associates report.
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Some additional undeveloped water supply potential exists in the
Codorus Basin. At the confluence of the South (including the East) and
West Branches the average annual flow is approximately 124 MGD (200
cfs). About one-half of this (59.2 MGD) is already developed by the
York Water Company and Glatfelter facilities, and it could probably not
be reused directly for municipal water supply. The year 2000 deficiency
for the York Water Company of 10.5 MGD is only 15 percent of the re-
maining potential.

Limited availability of additional storage facilities to further reg-
ulate the remaining capacity of the Basin is the principal drawback to
expansion of in-basin supplies. Virtually all large economical storage
reservoir site opportunities have been exhausted. Also, the additional |
yvield of any new facility is substantially reduced by the regulation ef- ;
fect of the present extensive flow management facilities. One major
new storage opportunity is the existing Indian Rock Dam. Storage at
this dam could develop the remaining capacity of the West Branch, and
with a pumping station and diversion pipeline from the South Branch, :
could also develop the remaining capability of this tributary. |

Gaitie o

WATER QUALITY MANAGEMENT OBJECTIVES

The bases for the control of waste discharges in a basin are the
uses to be protected and enhanced for the waters affected by the dis-
charges. For the Codorus Basin, present waste discharges affect most of
Codorus Creek, the Susquehanna River and to some uncertain extent the
waters of Cheasapeake Bay.

Under the present federal and state programs for water quality
management, the level of treatment performance required of waste dis-
charge sources is determined by the allowable concentration of specific
constituents that will not interfere with the pursuance of the uses esta-
blished for a particular water course.

The Commonwealth of Pennsylvania has developed groups of pro-
tected uses for all of the surface waters in Pennsylvania. All of the
surface waters of Codorus Creek are designated for the highest uses en-
compassing game fish, domestic water supply and water contact sports.
However, due to natural temperature management limitations, most of the
basin is designated for warm water fish. The East Branch and the east
fork of the West Branch are the only units designated for cold water fish.
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Water Quali tream Standards

The water quality criteria for streams adopted by the Water Qual-
ity Agency of the Commonwealth of Pennsylvania are summarized in
Exhibit II-17. Group A criteria are considered applicable for a cold water
or trout fishery while Group B criteria are considered adequate to sustain
a facultative or warm water fishery.

There are also a number of specific criteria not in the standard
groups. These include: turbidity, odor, cyanide, sulfate, chloride,
phosphates, color, various metals, etc. Of these, only the color criteria
has been established for Codorus Creek as a result of the color problem
produced by the P. H. Glatfelter paper mill,

Although phosphorus water quality criteria have not been estab-
lished for the Codorus Basin itself, a program of 80 percent reduction
of total phosphorus discharge is in effect for all plants within the Basin.
This requirement is applicable as part of the interstate pollution abate-
ment plan for the Susquehanna River which calls for the reduction of
phosphorus loadings within the Basin.

Existing Action

A pollution abatement implementation plan has been established
by the Commonwealth of Pennsylvania for the surface water of the lower
Susquehanna, covering York and Adams Counties. This plan calls for,
as a minimum, the equivalent of secondary biological treatment. How-
ever, for discharges to the Codorus Creek Basin higher levels of
biological waste treatment, dissolved oxygen enhancement and phos-
phorus reduction have been stipulated to meet stream quality criteria.

A special program for reduction of color eminating from the discharge
of the P. H. Glatfelter Company has also been stipulated.

Exhibit II-18 lists the stipulated discharge conditions and
timetable for the plants located in the study area. Improvements are
required at all plants except the Dover Borough, Glen Rock and the
recently completed Springettsbury Township plants. Two new plants
(the New Freedom/Railroad and Dover Township facilities) which are
presently in the final design stage have not been designed with phos-
phorus removal facilities incorporated.
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eneral Effect of Present ati P

The long-range effect of the present program for reduction of waste
discharges, both industrial and municipal, is summarized by Exhibit II-19
in terms of the total amounts of wastes from the study area discharged
to the surface waters. The 1970 calculations apply to present performance
of each treatment plant whatever it may be. The 1980 and 2000 calcula-
tions refer to conditions of discharge which meet the new Pennsylvania
discharge criteria.

S Changes in other critical considerations also will occur between
o the 1970 and 1980 load conditions. Both the York Urban Node and the
4 P. H. Glatfelter Paper Company will increase their flows by 50% over
. the 1970 levels. The York STP is shown as being upgraded markedly

3 from its 1970 performance of typically 50 mg/1 BOD5 and 100 mg/1
suspended solids.

The overall result of the new discharge conditions in 1980 are
significant with BOD_ and phosphorus both reduced by 60% and sus-
3 i pended solids reduce% by 80%. Nitrogen as ammonia or nitrate is not
| reduced in concentration by the change in discharge conditions. However,
| by the year 2000, total phosphorus is shown as returning to a level
& approximately half the present amount and total nitrogen will increase
2 by 230 percent. Additional amounts of the above and other constituents
| will be contributed by rural land and agricultural runoff and by urban
storm drainage.

"i Discussion of Nutrient Reduction Relationships

'5 Although stipulations are in effect for the reduction of phos-
' phorus discharges from treatment plants located in the Codorus Basin,
{ specific criteria for the control of nutrient conditions within the Basin 1
- i itself have not been established. However, Pennsylvania has developed
j

i

in certain other basins phosphorus concentration criteria that restrict
allowable total soluble phosphate (as PO,) to from 0.1 to 0.4 mg/l
depending on the nature of the water body to be protected. 3

The following discussion attempts to bfing into focus the water
quality significance of phosphorus, ammonia and nitrogen, and the poten-
tial quantiﬁggl.Jev‘e‘lS of discharge management presently indicated to be
necessary. It should be noted that ammonia removal is presently incor-
porated in the pollution abatement programs of a number of states (Illi-
nois, Wisconsin).
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Phosphorus - Of the three principle nutrients required for algal
metabolism in aquatic environments, i.e. carbon, nitrogen and phosphorus,
phosphorus can generally be shown to be the nutrient that limits algal
growth when the eutrophication rate is reduced to the background level in
equilibrium with the natural dissolution and decay characteristics of a
watershed region., Carbon cannot limit because of the background con-
centration of dissolved carbon dioxide, bicarbonates and carbonates.
Nitrogen cannot limit because of the capability of certain species of blue-
green algae to fix nitrogen directly from the air. Sawyer1 in 1947 was
the first investigator to report widely a threshold concentration for phos-
phorus below which algal growth appeared absent. The threshold concen-
tration was 0.015 mg/1 phosphorus. This concentration has been confirmed
repeatedly by subsequent investigations and most comprehensively by
Mackenthun? in 1965 who reported the limiting phosphorus concentration
at 0.01 mg/]l phosphorus. The Subcommittee for Fish and Aquatic Life of
The National Technical Advisory Committee to the Secretary of the Interior
for Water Quality Criteriad reported the following phosphorus criteria in
1968 as practical guidelines which might not eliminate algal growth but
which were within the reach of current technology:

Flowing Streams - 0.1 mg/1 phosphorus
Streams Entering Impoundments - 0.05 mg/1 phosphorus

Nitrogen - Of the three principle nutrients required for algal meta-
bolism in estuarine or near marine environments, i.e. carbon, nitrogen,
and phosphorus, it appears that nitrogen is the nutrient that generally is
the limiting nutrient for growth of algae at equilibrium background eutro-
phication rates. The background soluble carbon concentration is once
again relatively high because of bicarbonates, etc. The background sol-
uble phosphorus estuarine concentration is somewhat greater than in the
purely fresh water or aquatic environment. The estuarine soluble nitrogen
concentration by all experimental evidence is diminished and appears to
be growth limiting either because of the character of the dissolved inor-
ganics in the nearby marine environment or because of a estuarine retar-
dation of growth of nitrogen-fixing species of blue-green algae. A 1970

1Sawyer, C. N., "Fertilization of Lakes by Agricultural and Urban
Drainage" J. New England Water Works Assoc., 61, 109-127 (1947).

2Mackenthun, K.M., "Nitrogen and Phosphorus in Water", U.S.
HEW, PHS, 111 pages (1965).

3National Technical Advisory Committee to the Secretary of Interior,
"Water Quality Criteria," FWPCA, 234 pages (1968).
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personal communication from Iaworskil, Chief of the Engineering Section,
Chesapeake Technical Support Laboratory, Middle Atlantic Region, FWQA
cites nitrogen as the limiting nutrient in the Potomac estuary and in the

James River estuary. Brehmer? also has recently reported data on three

lower Chesapeake Bay River estuaries that suggests nitrogen is the con-
trolling nutrient in those river reaches where eutrophication is a problem,
Growth limiting estuarine nitrogen criteria have not as yet been evolved.

Mackenthun3 reports that 0.30 mg/1 inorganic nitrogen limited algal growth

in a strictly fresh water or aquatic environment.

General - The long range objective for eutrophication control is
the achievement of water quality that is in equilibrium with the geology,
dissolution and natural decay of a watershed region. For example, if
the equilibrium surface fresh water concentration of phosphorus is 0.02
mg/1 while the actual surface fresh water phosphorus concentration is
1.0 mg/1, the actual eutrophication rate or algal growth potential is 50
times the equilibrium eutrophication rate, assuming phosphorus is also
the eutrophication controlling nutrient at the actual 1.0 mg/1 concentra-
tion. Furthermore, the sources of controlling nutrient must include the
contribution from the resolubilization of decaying algal debris which con-
stitutes an ever accumulating source of nutrient. Aerobic algal decom-
position studies recently reported by Jewell and McCarty4 suggests that
an average of sixty percent of an algal mass will decompose aerobically
in one years time. Thus, decaying filamentous algae distributed on a
substrate in a stream-bed can provide a major and renewable source of
resolubilized nutrient for future downstream algal growth. The more re-
fractory portion of the decaying algal mass remains as unsightly organic
debris or turbidity and continues to decay at a much reduced rate.

Ammonia Toxicity - The aquatic life toxic threshold concentration
of ammonia in water is interrelated with the system pH and dissolged
oxygen concentration., The National Technical Advisory Committee * rec-

1Iaworski, N., Personal Communication, Volume I-Advanced Waste

Treatment and Water Reuse Symposium, Chicago, Pages 1-5 to 1-6, EPA
(1971).

2Brehmer, M. L., "Nutrient Dynamics in Three Coastal Plain

Estuaries”, Water Pollution Control Federation Conference, San Francisco
(1871).

31bid, page II-37.

4Iewell, W.J. and P.L. McCarty, "Aerobic Decomposition of Algae",

Environmental Science and Tech., 5, 1023-1031 (1971)
511_>1d, page II-37.
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ommends a maximum ammonia concentration of 1.5 mg/1 asa pH of 8 or
above and less than 2.5 mg/l in the pH range of 7. Lee , in a per-
sonal communication, indicated that evidence from bioassay testing was

available that provided the basis for reducing threshold ammonia toxicity 1
concentrations in aquatic environments by a factor of 10 times and that g
such revisions were being considered for the revised "Water Quality Cri- _
E teria" report that is currently underway by the National Technical Advi- i

sory Committee.

e

Necessary Effluent Criteria for Basin

Further removal of nitrogen and phosphorus is necessary to obtain
water quality conditions for Codorus Creek satisfactory for the multiple
water use objectives for which it is to be protected. In view of existing
conditions, future projections and the water quality requirements, together ;
- with a background of available technology, the appropriate nitrogen reduc- :
‘ tion should be a nominal 90% or greater and the appropriate total phos-
phorus reduction should be at the level of 95 to 98 percent. The result-
ing effluent criteria for treatment plants would be typically 0.2 to 0.4
mg/1 phosphorus and 1 to 2 mg/l nitrogen. These are performances that
can be achieved by a variety of available technologies.

} The only significant water quality parameter not controlled by
this methodology is total dissolved solids. The problem of total dis- 3
solved solids can be limited to the West Branch below Spring Grove i
and the Main Stem through York. The only restriction imposed on use of
these waters would be their exclusion from use as a public water supply.
This is based on the U.S. Public Health Service recommended drinking

; water limit of 250 mg/l for dissolved solids. All other uses would not

2 be impaired. ;

Gibaan o e
=LY
——

B R g

1Lee, G. F., Personal Communication, Professor of Water Chem-
istry, University of Wisconsin, Madison, Wisconsin (1971).
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