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1.0 INTRODUCTION

Since industries and municipalities are on the way to meeting the point
source standards ¢f the 1977 interim goal of PL 92-500 (Federal Water Pollution
Control Act Amendments of 1972), the effect of non-point source pollution on
water quality is gaining more attention. The National Commission on Water
Quality reported in 1976 that 'mon-point pollutant sources are significant to
the Commission's study because they may in some instances overwhelm and negate

n(1)

the reductions achieved through point source effluent limitatioms. Based
on these findings, the Commission recommended to Congress that ''control or
treatment measures shall be applied to agricultural and non-point discharges
when these measures are cost-effective and will significantiy help in achieving
water quality standards."(z)

Non-point sources are diffuse in nature, usually irtermittent, site spe-
cific, not easily monitored at their exact source, related to uncontrollable
meteorological events (precipitation, snow melt, drought), and not usually
repetitive in nature from event to event. The primary transport mechanism for
non-point sources is water runoff from meteorological events. The three basic
modes of runoff transport are overland (surface) flow, interflow (also called
interstitial flow), i.e., flow through the ground between the surface and
groundwater levels, and groundwater flow. Surface runoff will usually contain
the highest quantity of contaminants and is the most rapid method of transport
of non-pcint sources.

Because of the great quantities of water and raw material used in making
iron and steel, mills are usually located near waterways. Contaminated storm-

water runoff from these mills could rapidly reach these waterways; thus the

potential of causing a detrimental enviironmentzl impact i3 present.



In April 1976 the Metallurgical Processes Branch of the Industrial Environ-
mental Research Laboratory (IERL) of the Environmental Protection Agency (EPA)
retained TRC - THE RESEARCH CORPORATION of New England to perform an assessmentc
of surface runoff from iron and steel mills. The principal objective of this
program was to provide EPA with an evaluation which it can use in determining if
stormwater runoff from iron and steel mills is an environmental problem and
should be included in the Agency's long-term planning as an area of concern.

The program had the following sub-objectives:

1. To identify sources of surface runoff unique to iron and steel mills
and to characterize runoff streams in terms of quantity and composi-
tion.

2. To assess the specific problems of surface runoff at iron and steel
mills and evaluate the contribution made by these individual sources
to the overall problem.

3. To identify control systems used by the industry or by other industries

whicn are or could be used to treat contaminated stormwater.

To meet these objectives, TRC performed a program including the following

tasks:
Task I - TIdentification of Surface Runoff Sources
Task II - Field Program to Quantify and Qualify Surface Runoff
Task III - Review of Existing Control Technology
Task IV - Technical Evaluation

Task I included a review of existing data on stormwater runoff in the iron
and steel industry and, through plant visits and conversations with plant person-
nel, an assessment of potential sources of contaminated runoff. This task is
described in Section 4.0. Task II included a field survey at two steel mills.

The field program and its results are presented in Section 5.0. Task ITI involved



gathering information on stormwater control from plant visits and a literature
search on industrial control in general. The information gathered is descrited
in Section 6.0. Section 7.0 (Task iIV) is a discussion of the program results as
they apply to the iron and steel industry as a whole. A summary of the total pro-
gram results is presented in Section 2.0, and major conclusions and recommendations

are presented in Section 3.0.

Note - In some cases where information or data was received from outside sources,
English units had been used rather than metric units and therefore were not con-

verted.



2.0 SUMMARY

TRC ~ THE RESEARCH CORPORATION of New England was retained by the Metallur-
gical Processes Branch of the IERL/RTP EPA to perform an assessment of surface
runoff from iron and steel mills. The assessment was performed utilizing a four

task program which included:

Task I - Identification of Surface Runoff Sources
Task II ~ Field Program to Quantify and Qualify Surface Runoff

Task IIT - Review of Existing Control Technology

Task IV - Technical Evaluation

Before this program, little work had been performed on surveying stormwater
and identifying potential sources of stormwater contamination in the steel indus-
try. Previously, the most comprehensive studies had been undertaken by Armco
Steel Corporation's Houston Works in Houston, Texas, and Kaiser Steel's Fontana,
California plant (See Section 4.1.1).

At Armco, the mill was divided into drainage basins qnd characterized by size,
activity, and land cover (i.e., buildings, paved area, railroad track, undeveloped
land, stockpiles, and ponds). Each basin was sampled for several storms. Param-
eters measured included total suspended solids (TSS), oil and grease, biochemical
oxygen demand (BODs), total organic carbon (TOC), and chemical oxygen demand (COD).

Armco found that stormwater quantity and quality varied appreciably with
drainage basin characteristics and location. This limited the validity of any
correlation of parameter concentrations between basins. Furthermore, the quality
of stormwater runoff was found to vary directly with storm duration and inten-
sity and alsc with the number of antecedent dry days prior to storms. As ante-

cedent drv days increase, so does the potential particulate matter to be scoured.



Other significant results of the Armco study were the absence of a "first flush"
effect, and the absence of significant quantities of organic matter. The "first
flush" effect is a condition where the matter accumulated in a basin since the
last runcff event 1is scoured from the area at the start of the next storm event.
In almost all cases, the "flow dependent' effect was observed, i.e., peak param-
eter concentrations occurred at peak runoff flows.

The Kaiser program involved sampling during the rainy season (February and
March) in 1975. Runoff from twelve storm events was sampled for chloride, cen-
ductivity, and oil and grease. The o0il and grease results from the Kaiser pro-
gram were much higher than those obtained at Armco.

Since the Armco and Kaiser studies were the only data existing on stormwater
runcff from steel mills, several plants were toured as part of this program in
an effort to combine a number of factors which affect site specific runoff, such
as terrain, climate, mill locations and operaticmns, into an overall industry
wide assessment of the most probable sources of stormwater contamination. The
fcllowing companies were contacted and/or visited:

United States Steel
National Steel

Armco Steel

Republic Steel
Youngstown Sheet and Tube
Inland Steel

Kaiser Steel

CF&I Steel

Alan Wood Steel

Runoff from the activities and operations of steel mills was segmented into

the following groups:

e Runoff from storage and disposal piles (coal, coke, slag, iron).

e Runoff from adjacent urban areas into the mill.



® Runoff from slag handling and processing facilities.
® Runoff of accumulated materials from roof and ground areas from sever-
al mill operations (blast. furnace, sinter plant, BOF shop, open
hearth, coke and by-precduct plant, coal and coke handling, and finish-
ing areas).
Because runoff is site specific, it was impossible to compare the contami-
nated stormwater potential of an area in one particular mill to the same area
in another mill. Climate, terrain, operations, maintenance, and the location
of processes relative to each other are unique to each mill. Therefore, a
rating system was devised which ranked the relative potential of each activity
or operation at an individual plant. Based on the assessments of TRC person-
nel, the ratings were entirely subjective, except where physical data were
available (e.g. Armco's Houston Works). A field survey was designed to deter-
mine the quantity and quality of stormwater runoff from iron and steel mills

with sampling concentrated on the following activities or operatiohs which were

rated as having the greatest potential for contaminating stormwater:

o Coal storage piles

e Coke storage piles

e Slag Dumps

e Iron ore and pellet storage piles

® Coal and coke handling

The survey program was performed at two different sites. Both sites were
fully integrated mills on tidal rivers. However, neither location had a
representative slag dump; therefore, no slag dump runoff data were obtained.
In addition, because of tidal backflow problems, no iron ore pile runoff data

were obtained at Site 1. The parameters measured in this program were:



Runcff Flow : Rainfall

Total Iron Total Suspended Solids (TSS)
Digsolved Iron Total Dissolved Solids (TDS)
Phenols Cyanide '
Ammonia ' Sulfates

0il and grease and organic parameters such as BOD5, COD and TOC were not
measured because previous work performed by TRC showed that these parameters
would not be of sufficient magnitude to be of concern. Previous work by Armco
revealed very high concentrations of COD and TOC which were cogcluded to be a
result of inert coal and coke fines and not reactive organics.

Based on the data collected at the two sites, the coal and coke storage
piles, and the coal and’coke handling areas have the highest potential for
contaminating stormwater. Table 2-1 is a summary of average concentrations of
the various pollutants in these areas for the two mills sampled.

In order to determine the potential gross impact of;stormwater runoff from
the mills sampled, tﬁe‘stormwater runoff mass loadings wére compared to the
point source mass loadings which would exist under proposed BAT control.(3)
Since BAT is EPA's next step in the control process (July, 1984), this compar-
ison appears to be valid.

Table 2-2 compares selected annual and hourly runoff mass loadings to
point source loadings based on proposed Best Available Technology (BAT) Ef-
fluent Guidelines for TSS. This table shows that TSS runoff loadings are
generally higher than point source loadings. In addition to TSS, the field
data indicate that runoff from coal piles could produce substantial mass load-
ings of ammonia, phencls and total iron.

In most cases at both sites, the parameter concentrations were rainfall

intensity dependent (i.e., the concentration increased with increased rainfall

intensity and vice versa). 1In some cases, the size and characteristics of the



OF FIELD SAMPLING PROGRAMS

TABLE 2-1

HIGHLIGHTS OF RESULTS

SITES 1 AND

i

MARCH-JUNE, 1977

Pollutant Site Pctential Average Wet Pollutant Size Potential Average Wet
No. Problem Concentrations, No. Problenm Concentrations,
Areas mg/1 Areas g/l
TS3 2 Ceal Stor. 853 FHENOL ? Ccal Stor. 0.01
1 Coke Stor. 505 i Ccke Stor. 0.06
!
2 392(®) 7 0.03¢®
1 Coke & Coal 184 1 Coke & Coal 0.37
Handiing Handlirg
TDS 2 Coal Stor. 471 AMMONIA 2 Coal Stor. 0.33
1 Coxe Stor. 755 1 Coke Stor. 2.1
2 g59(2) 2 29.3®
1 Coke & Coal 2158 1 Coke & Coal 43
Hdandling Handling
TOTAL 2 | Coal stor. 18 CYANIDE 2 | Coal Stor. n.g.®
I TRON
! 1 Coke Stor. 32.3 1 Coke Stor. 0.01
2 12.6%3) 2 9.5
. i | Ccke & Coal 2.4 1 | Coke & Coal a.g. ()
L7 Handling Handling
i DISSOLVED 2 Coal Stor. 0.2 SULFATE 2 Coal Stor. 232
| TRON o)
| 1 Coke Stor. 0.09 1 Coke Stor. n.a. "
| 2 1.0:® 2 129
! 1 Coke & Coal 0.12 1 Coke & Coal 312
| Handling Handling
l

(a)

(b)n.d.

(;)n.a

There were two sampling points
for only one (outfall 013) are

- none detected.

. = 7ot analyzed.

near the coke storage area at Site

shown.

2

The average concentration




TABLE 2-2

COMPARISON OF AVERAGE ANNUAI, AND HOURLY POINT SOURCE LOADINGS WITH
AVERAGE ANNUAL AND HOURLY RUNOFF LOADINGS OF TSS FOR SELECTED DRAINAGE BASINS

Average Annuaal Loadings
Bascd en BAT

Average Annual

Sites 1 and 2

March-June, 1977

Average Hourly Loadings
Based on Maximud 1 Da
t»

Rainfall Eventg

Average Mase Loadings of Pollutants 1a Runoti

Fifluent Guldeltnes(3) (4) Runoff Loadings |BAT Effluent Cuidelines R Kﬂ/hr(%&lh[l__A - R
Site { Outfall Kg/yr{1h/yr) Kg/yr(1b/yr) Kg/br(1b/hr) 3/24/17 3/21-3/28/11 4/26f11 6/9-6{}9(77' ,_,__ff32(13
1 009 —_ TSS 3600 (8000) - - - - -
PR
010 1TSS 1850(4100) T58 80 {180) TS8S§ 0.6 (1.3) 188 0.06(0.13) FISS 3.54 (7.8) ___,_-~t7_ _ “_——__i;-
o1l TSS 1850(4100) TSS 3315 (7290) 1SS 6.6 (1.3) TSS 0.14(0.32) | TSS10.3 (22.6) TSS .74 (3.83) - _ -
o1l — TSS 4.1x10%(9.0x10%) — - - - - -
{Coal
Plle)
— ——L———--—u—l——--—-— - — 5+ 1 T RRREP R ——-‘———-— P
2 010 POTSS  1.8x10Y(4.0x10%){TSS 1.5x10 (4.3x10 ) 1SS 6.0 (13) — - — TSS 219 (482) | TSS136 (299)
G111 —_ 1TSS 7760 (1.7x10 ) _ — — —_ _ —
{Coal
Pile)
012 TSS 310 (680Q) — - — — - —_ -
oLl — TSS 550 (1210) _— JE— — - -




drainage basin had an effect on the time lag between rain intensity and runoff
flow, and the time lag between runoff flow and parameter concentrations.
Finaily, as in the Armco study and other industrial work performed,(s) the
runoff data did not show a2 "first flush" effect.

Stormwater controls which presently exist within the steel industry are
limited. The only system specifically designed for stormwater control exists
ar Armco's Houston Works, where coal piles have been diked as a control measure
for both fugitive air emissions and stormwater runoff. Runoff collected within
the diked area flows by gravity to an earth pond. 1In nearly two y=ars of
operation, losses from evaporation and percolation have prevented any observed
overflow from this pond. On dry days, 190,000 liters (50,000 gallons) of water
(equivalent to 6émm of rain) are sprayed on the coal piles to control fugitive
dust emissions. This water is supplied from a separate concrete pump basin
which receives water from the blowdown of a coke plant cooling tower.

Several mills contacted in this program collect stormwaterﬁrunoff with
process wastewater from certain mill areas and the water is subsequently treated
at a terminal plant. This necessitates a system of combined sewers within the
plant and in several cases a holding pond is needed prior to treatment to
handle high flows from storms.

Many mills store their raw materials (predominantly iron ore) in concrete
bunkers and bins. Some of these bunkers have concrete floors and stormwater
has to be pumpad out periodicaliy. These bunkers were not installed for storm-
vater control but rather to guard against material loss; however, they can
cerve a control purpose by containing runoff which can chen be pumped to a
treatment system.

This program illustrates that certain areas within a steel mill may pose a
problem. The problem, however, is site specific. Major conclusions and recom-

mendations for the program are listed in the next section.

-10-



3.0 CONCLUSIONS AND RECOMMENDATIONS

3.1 Conclusions

Based on the industry evaluation it is apparent that, except for the

Armco-Houston and Kaiser Surveys and this program, little quantification and

qualification of stormwater runoff from iron and steel mills have been per-,

formed.

The following'conclusions resulted from the field survey:

l.

With the exception of runoff from coal and coke storage areas, the
majority of the basins tested in the field survey had pollutant
discharges which, on an annual basis, were less than the proposed BAT
Effluent Guidelines for the point sources located within the basins.
No data were obtained from iron ore and pellet storage piles and
active slag dumps.

Runoff from the coal storage piles at Site 1 was found to have high
poilutant loadings but it is controlled and not representative of the
industry as a whole. Runoff from the coal storage piles at Site 2 has
considerably lower mass loadings. TSS concentrations were typical of
urban runoff while TDS Values were approximately twice typical urban
runoff concentrations.

At both plants, runoff from coal and coke handling areas and the coke
plant area generated higher hourly mass loadings of total suspended
solids than the average hourly loadings for point sources based on
maximum 24~hour loadings in the proposed BAT Effluent Guidelines.

The coal storage areas sampled in this study had much lower runoff
concentrations for TSS, TDS, total iron, and sulfate than those found
in runoff from utility coal containing higher percentages of sulfur.

Since no "first flush" effect was observed for any pollutant at
either of the field sites, it does not appear to be a problem with
runoff from iron and steel mills.

In general, total suspended solids concentrations were typical of
urban runoff.

Total dissolved solids concentrations were generally higher than
those of typical urban runoff, particularly in the runoff from coal
and coke storage piles and the coal and coke handling areas.

Many of the parameter concentrations, particularly phenols, displayed
a consistent pattern at both sites. Phenol concentrations were
"rainfall intensity dependent" (i.e., the concentration increased
with increased rain intensity and vice versa).

~11-



10.

12.

13.

14.

15.

in several cases, the size and characteristics of the drainage basin
had an effect on the time lag between rain intensity and runoff flow
and the time lag between runoff flow and parameter concentration.
For example, in highly impervious drainage basins such as in finish-
ing areas, there was essentialiy no time lag between rain intensicy
and flow and no time lag between flow and parameter concentrationm,
while in more pervious drainage hasins there was a time lag in which
flow peaks occurred later than rainfall peaks and parameter concen-
tration peaks occurred later than the flow peaks.

Total iron is a potential problem in both coal and coke storage areas
and ccal and coke handling areas. It exceeded proposed BAT Effluent
Guidelines for point sources by 2 to 4 times. Dissolved ironm, however,
was only a small percentage of the total iron and was generally

within -BAT Effluent Guidelines.

Ammonia exceeded proposed BAT Effluent Guidelines for point sources
by a factor of 2 during some storms in runoff from coal and coke
handling at Site 1 and coke storage at Site 2.

Cyanide does not seem to be a problem except for two samples taken in
the runoff from the coke storage area at Site 2. These samples
averagad arproximately twice the proposed BAT Effluent Guidelines for
point sources.

Results from the two sites indicate that phenols are significantly
less than proposed BAT Effluent Guidelines. )

Sulfates were generally less than standards used for public water
supplies.

At both sites, ammonia concentrations peaked at about the same time
as the first rainfall intensity peak and then slowly decreased through-
out the remainder of the storm event.

The following conclusions resulted from the evaluation of stormwater

control:

1.

Some iron and steel plants have made efforts to control stormwater,
e.g., Armco-Houston diking its coal piles.

There are some methods of stormwater control available to the indus-
try, e.g., rainfall detention ponding rings for flat rocfs. However,
there is little experience with the application of these control
techniques in the steel-making industry.

The problem needs more definition on a plant by plant basis and, to
be cost effective, treatment chould be approached on a »lant by plant
basis. Areas of concern are the coal and coke storage areas and the
coal and coke handling areas.



3.2 Recommendations

Based on the conclusions and observations of this program, the following

recommendations are made:

1. Significant differences between plants make it desirable to develop a
stormwater control strategy for the iron and steel industry on a
plant by plant basis.

2. At some plants, it may be beneficial to treat stormwater from certain
areas to bring runoff mass loadings down to the same order of magnitude
as point sources based on the proposed BAT Effluent Guidelines. The
most likely area is coal piles where it may be beneficial to treat
runoff for total suspended solids, total dissolved solids, and total
iron.

3. If stormwater runoff is found to be a problem at a specific site,
more work should be performed to determine the feasibility of cost-
effective controls for mill areas identified as having potential
stormwater contamination problems.

4, Future studies should be directed to quantify and qualify stormwater
runoff from the iron ore storage and slag disposal areas.

5. - Because many steel plants are built on permeable soils next to water-
" ways, groundwater contamination from storm events is possible.
Future programs should investigate potential groundwater contamina-
tion from the industry.

6. In order to better quantify and qualify the stormwater runoff from
coal and coke storage, coal and coke handling, iron ore storage, and
slag disposal areas, sampling should be concentrated at the scurces
of the runoff from each of these areas to eliminate other interfer-
ences, such as prozess water and other rumnoff sources.

7. Continuous flow monitoring and sampling should be kept to a minimum
number of sites located only in areas where stormwater runoff is a
potential problem. Sampling equipment should be automated.

8. Continous monitoring of process water flows entering the storm sewer
systems should be done in cases where interference with stormwater
runoff cannot be avoided.

9. Samples should be collected prior to and as close to the beginning of
a storm event as possible to better define the early reactions of the
pollutants. This may involve collecting grab samples at the first
sign of precipitation or continuous sampling on days when rainfall
probability is high.



10.

To make problem definition more cost effective, it may be feasible to
reduce the quantity of sampling and substitute a mathematical model
which will predict runoff quantity and concentrations. The Short
Stormwater Management Model (SSWMM){5) which has been adapted to coal-
fired utility plants could be adapted to steel mills.
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4.0 TASK I - IDENTIFICATION OF SURFACE RUNOFF SOURCES

To identify sources of surface runoff from the iron and steel industry, TRC

used four major techniques to. gather information:

e Literature Search
e Contacts with Regulatory Agencies
e Contacts with Industry Representatives

e Mill Visits

The literature search was used to locate any existing industry stormwater
data and control technology. The search was of little.use in providing existing
data since most data obtained by the industry were too recent to have reached the

iterature bases searched. However, some useful information was obtained concerning
control technology. It is discussed in Section 6.0.

Three EPA regional offices and three state agencies were contacted. They
were able to provide some general background, buf no agencies have yet focused on
stormwater runoff from the iron and steel industry.

The majority of informaticn was obtained through industry contacts and plant
visits. While the industry has not yet generally concerned itself with stormwater,
industry representatives have given TRC considerable time and effort in developing
this assessment. The American Iron and Steel Institute (AISI) set up a task force
to review program objectives. The task force included corporate environmental
staff from United States Steel, Republic Steel and Armco Steel.

TRC contacted the eight largest steel companies which are:

Armco Steel

Bethlehem Steel

Inland Steel

Jones & Laughlin Steel
National Steel-
Republic Steel

United States Steel
Youngstown Sheet .& Tube
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In addition, companies such as Kaiser Steel and Colorado Fuel and Iron, which
are located in arid areas, were also contacted. Alan Wood Steel was added to
the list because its mill is somewhat isolated from other industries and urban
development. All of these companies were contacted either through personal
plant tours or telephone conversations.

Table 4-1 shows the mills actually investigated and the basic mill processes.
Plans made to tour the Aliquippa Works of Jones and Laughlin could not be met
due to schedule limitations. Bethlehem Steel declined to actively participate
in the program.

The identification of sufface runoff sources is reported in two subsections
of this report. Section 4.1 summarizes the available survey data gathered by
the iron and steel industry. Section 4.2 identifies sources based on the plant

tours performed by TRC personnel in this program.

4.1 Existing Data on Stormwater Runoff - Iron and Steel Industry

The literature search yielded no available data. Interviews with regula-
tory agencies and industry representatives provided two sets of existing data on
stormwater. The first set of data is from a stormwater.sampling program con-
ducted at the Armco Steel Corporation's Houston Works, Houston, Texas, from May
1975-September 1976. The second set of data is a compilation of stormwater
runoff data for 1975 from the Kaiser Steel Corporation, Fontana, California.

(6)

4.1.1 Armco Steel Corporation

Armco Steel's Houston Works conducted a comprehensive survey of stormwater
runoff from May 1975-September 1976. This study was the first attempt by a steel

company to quantify and qualify stormwater from distinct process areas. In 1975,
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TABLE 4-1

MILLS SURVEYED AND TOURED

_L'[..

PLANT OPERATIONS
STEEL MAKING
_ - BASIC OPEN
) COKE SINTER BLAST CXYGEN HEARTH ELECTRIC | FINISHING
. OF WO OCATIOR
COHPARY NAME. OF WORKS 1LOCA PLANT PLANT FURNACES | FURNACES | FURNACES | FURNACES | OPERATIONS
NATIONAL SYTEEL Welrton Works U‘eﬂllrlon, / J J/ / . - J
Braddock, . .
U.S. STFEL Edgar Thomson Works ;: doc - 7 (a) v/ / - - /(b)
U.S. STEEL Fairless Works F;i'l*ss Hille / v/ / - / / /
U.S. STEEL Geneva Works P;ivo, / 7/ / - 7/ - /
) Gadsden, .
REPUBLIC STEEL Gulfsteel Worka e / v/ v/ / - / v
Houston,
ARMCO STEEL Houston Wotks ';.‘;"m" v/ / / - - / /
. )
ARMCO STEEI. Middletown Works "('):dl"“’"“' v/ / v/ / / - /
ALAN WOOD STEEL Alan Wood Steel Co. C;:shnhocken, / J J/ J _ N J/
H ' .
TOUNGSTOWN § & T Campbell Works gnngstovn, ' 7/ (c¢) / - . 7 - /
P
CF & T STEEL Pueblo Plant 'Lf;“"' v/ / / / - / /
INLAND STEEL Indisna Harbor Fast Chicago, J - / / J/ J /
Works N
Fontana,
KATSER STEEL Kalser Steel Works | oa / v v/ / / - /

NOTES

v/ - weans that plant has these facilities

(a) Discontinued operation in January 1975. No current plans for use.
(b) Majority of finishing dene at Irvin Works,

(c) Will be shut down In 1977,




the Texas Water Quality Board wanted to set discharge limitations on seven of
Armco's stormwater outfalls. After a literature,searéh yielded no published data
on industry stormwater, Armco successfully proposed to the state agency that Armco
perform this comprehensive survey prior to the initiation of limitations on storm-
water quality.

During a normal rainfall approximately 230 hectares of developed area at the
Houstop Works discharge stormwater runoff to seven stormwater outfalls and one
combined wastewater-stormwater outfall which has treatment. Plant stormwater
drainage is divided into nine fairly distinct basins which were determined by
visual cbservations during storms. The total plant basin is divided as follows:
15.4% building area, 4.9% paved area, 8.2% railroad track, 70.47% either unde-
velopea land or stockpile areas, and 1.1%7 ponded area. The breakdown by basin
is shown in Table 4-2. The stockpile area is segregated into a raw products
area, composed of iron ore, limestone, coal and coke, and a finished steel
products area.

The various activities and operations for each basin are summarized in Table
4-3.

In this survey, Armco found that stormwater quantity and quality varied appre-
ciably by drainage basin which limited ﬁhe validity of any correlaticn of parame-
ter concentrations between outfalls. Furthermore, the quality of the stormwater
runoff was found to vary directly with storm duration and intensity and also with
the number of antecedent dry days between storms. As the antecedent dry days in-
creased, so did the potential particulate matter to be scoured. |

For this particular study, the "first flush" effect was only observed three
times at a combined sewer discharge from the east ditch-west ditch drainage basins.
This is a condition whereby the matter accumulated in a basin since the last run-
off event is scoured from the area at the start of the next storm event. In al-

most every other case, the "flow dependent" effect was observed, i.e., peak parameter
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TABLE 4-2

BASIN RUNOFF CHARACTERISTICS
ARMCO STEEL CORPORATION STUDY

(6)

Basin
Sub- A YA % % % Undeveloped Area
Basin Buildings Paved Track Ponded or Stockpiles Hectares
005 24.2 9.4 8.7 0.0 57.7 57.8
Q06 13.4 5.0 9.2 0.0 72,4 1.9
on7 21.0 5.0 24.9 4.1 45.0 1.7
008 0.0 0.0 1.4 0.0 98.6 3.9
009 9.6 6.3 18.4 0.0 65.7 2.7
0160 22.6 5.3 19.4 0.0 52.7 1.1
011 9.3 17.8 14.3 1.0 57.6 24.5
East
Ditch 24,2 7.3 13.4 2.2 52.9 71.9
West
Ditch 23.9 7.8 7.3 1.6 59.4 67
TOTAL 15.4% 4.9% - 8.2% 1.17% 70.47 232.5
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TABLE 4-3

DESCRIPTION OF ACTIVITIES AND OPERATIONS IN BASIN(6)

ARMCO STEEL CORPORATION STUDY

Basin

Activities and Operation

005

006

007

008

009

010

011

West Ditch

East Ditch

Wide Flange Mill; Shipping Office; Roundhouse (car, truck, and
railroad car repair facility); western halves of the No. 1

Electric Furnace Shop, No. 2 Plate Mill, Plate Shipping Build-
ing, Heavy Plate Shear Building, and Plate Heat Treat Buildinj

Direct Reduction Plant.
Sinter Plant.

Iron ore storage area located between the Stock House and
docking facilitv.

West end of the Mold Foundry; area between the Coke Plant
proper and the east end of the Stock House; Coke Transfer.

Coal transfer; main coal convevor belt from the dock area to
the coal storage area; Coal Shaker Building; numerous coal
transfer points; located in immediate vicinity of the west end
of the Coke Plant area.

Mold Preparation Shop; eastern part of the No. 2 Electric Fur-
nace Shop; eastern half of the Coke Ovens; Coke Oven By-
Products area; coal pile storage area; eastern half of the
Mold Foundry; employee parking area.

Slag Storage Area; Slag Plant Area; West Pond; eastern halves
of No. 1 Electric Furnace Shop, No. 2 Plate Mill, Plate Ship-
ping Building, Heavy Plate Shear Building, and Plate Heat
Treat Building; Truck Shipping area; Slab Yard Buildings;
Structural Shape Storage Building; Bloom, Ingot and Slag
Yard; western halves of structural Mill Building and Billet
Yard; Roll Shop; Plate Torching and Shipping Building; 60"
Mill Building; Scaking Pit Building; Material Storage Pile.

Covered Scrap; No. 1 Open Hearth Shop; eastern halves of
Structural Mill Building and Billet Yard; Heat Treat Build-
ing; Rod Mill; Coil Storage Building; Wire Mill Building;
Bar Storage Buildings; Mill Spares Building; Wire Mill Ware-—
house; East Pond; Blast Furnace; Power House; Western half
of No. 2 Electric Furpace 5hop.
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concentrations occurred at peak runoff flows. The flow dependent concentrations
occur because the vast majority of contaminated runoff at the Houston Works can
be attributed directly to heavy particulate matter. This is mestly relatively
heavy, insoluble iron oxides. This particulate matter is scoured in direct
proportion to the flow of stormwater runoff.

Table 4-4 summarizes the flow, quality, and rainfall data for basins 005,
006, 009, 010, and 011. Armco found no discharge from basin 007 and 008 out-
fallé during the survey program. In addition, part of the stormwater from the
east ditch and west ditch is combined with process water and sent to a treatment
pond; therefore, these areas were not included in the’survey.

The results in Table 4-4 show that basins 009 and 010 had the highest
total suspended solids (TSS) concentrations. These results were expected since
coal and coke handling occur in these areas. The major source of solids is
fugitiye dust fallout from material handling. Much of the ground area in these
two basins is covered with dust fallout ffém coal and coke storage and handling.
Basin 011 had one storm with a high TSS concentration (Storm #2 - 2378 mg/l),
but overall the emissions are lower than 009 and 010. Generally, coal storage
piles such as those located in basin 011 contributé high TSS concentrations,
and therefore this area would normally be expected to have much higher TSS
concentrations. However, Armco Houston has diked their coal piles, and runoff
is contained in a holding pond (See Sectiom 6.1).

The Armco data clearly show that oil and grease emissions are not of major
concern in the stormwater. Armco has oil baffles on several stormwater discharges,
but the baffles do not pick up significant quantities of oil.

Basin 007 discharges from a small pond via an overflow weir. During the
survey, Armco did not detect any flow from the pond. All stormwater from 007

either percolated into the ground or evaporated. Armco constructed a weir in
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TABLE 4-4

-STORM DATA

ARMCO STEEL CORPORATION STUDY

(6)

, Avg. 0il
Total Flow Avg. TSS & Grease Rainfall
Basin Storm i MG mg/1l mg/1 Inches
005 1 0.404 278.0 N/A 0.39
2 0.690 355.0 2.0 9.32
3 0.065 - 24.6 N/A 0.20
4 0.546 119.5 <0.5 0.45
5 0.50L 115.1 <0.5 0.40
006 1 8.0 x 10_* 505.0 N/A 0.20
2 8.0 x 10 * 426.0 N/A 0.02
3 1.2 x 10 3 584.0 N/A 0.40
009 1 6.3 x 1073 808.0 2.0 0.20
2 6.3 x 10 3 1471.8 0.5 0.15.
3 0.3816 2709.4 <0.6 2.30
4 0.460 1117.0 <0.6 N/A
010 1 6.84 x 10 * 10722.0 0.8 0.20
2 6.3 x 10 3186.0 0.6 0.15
3 0.031 _ 8561.9 <0.5 2.30
4 1.2 x 103 2481.8 <0.1 0.30
011 1 0.112 314.5 N/A 0.70
2 0.470 2378.0 N/A 1.80
3 0.266 854.1 0.5 1.20
4 0.054 246.5 N/A 0.50
5 0.016 4.0 N/A 0.20
6 0.037 198.5 N/A 0.20
N/A = none analyzed
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in a manhole of the 1.2m underground concrete channel which serves as basin
008's discharge. Since the weir was constructed, Arméo personnel have not
observed any flow. The majority of stormwater in the area infiltrates the lower
soil strata.

4,1.2 Kaiser Steel Corporation 7

Kaiser Steel Corporation, Fontana, California, is a fully integrated iron
and stéel plant. It is located in a region of little rainfall. Rain normally
occurs only during February and March. Raw material piles are not located in
bunkers or diked and are subject to stormwater runoff. During 1975, Kaiser
monitored the mill runoff during the rainy season.

Most stormwater runoff flows to one drainage ditch. This ditch is a
‘mountain creek and is dry most of the year. Flow is meésured in this ditch
with a Parshall flume, which has a maximum measurement of 11,400 lpm. Since
this milllis in an arid climate, as much of the runoff as possible is retained
for use as process water. The runoff which cannot be retained 1s discharged to
the surrounding land as there is no receiving water body. Within a distance of
less than two miles, all of the water either evaporates or percolates into the
soil.

Table 4-5 is a summary of the monitoring data obtained during 1975.
Samples from 12 different stormwater runoff events were reported. These data
show much higher concentrations of o0il in the runoff than were found at Armco
Houston. The plant personnel could give no reasons why the oil concentrations

were so high.

4,1.3 Scurce Information Industry-Wide

One area in which some work was performed on an industry-wide basis was an

environmental assessment of steelmaking furnace dust disposal.(s) The report
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STORMWATER DATA - 1975

TABLE 4-5

KAISER STEEL CORPORATION

24—

FONTANA, cal”?
Egtimated Electrical
Date Total Chloride | Conductivity 0il Visible Color
of Flow in in in 0il in of

Sample. MG mg/1 Micromhos/cm | mg/l Discharge Discharge
02/03/75 1.4988 17.6 200 23.0 No Light Brown
02/04/75 .1831 98.6 1580 85.4 No Gray
02/05/75 .8034 163.0 1360 28.0 No Yellow Gray
02/09/75 1.4333 131.0 1060 12.8 No Yellow
02/10/75 .786 85.2 1300 63.3 No Gray Brown

~ 03/05/75 251 44.3 420 131.0 No Gray Brown

03/08/75 | 3.1577 106.0 950 311.0. No Gray Brown
03/19/75 1.5104 44.7 320 52.7 No Gray Brown
03/14/75 .4135 72.6 550 494.0 Yes Gray Brown
03/22/75 1.0378 54.0 470 56.1 No Gray Brown
03/23/75 - 40.0 370 1422 No Gray
03/26/75 .7245 136.0 1040 81.7 No Gray Brown

TOTAL 12.06




concluded that runoff from disposal piles of steélmaking furnace dust collected
by air pollution control équipment is a potential problem. This runoff can be
contaminated with suspended and dissolved solids and heavy metals. The report
statad that the magnitude of éransport by surface runoff and its contamination
depends largely upon the methods of disposal. Wastes buried in soil pits do
not present a surface runoff problem, whereas waste piles exposed to precipi-
tation are subject to particle dislodgement by runoff. The potential pollutants

include antimony, mercury, cobalt, lead, zinc, chromium, selenium, and manganese.

4.2 TRC Assessment of Potential Sources of Contaminated Runoff

Since runoff is a site-specific problem, TRC toured several plants in an
effort to obtain data to combine a number of factors which atfect site-specific
'runoff (such as terrain, climate, mill locations and operations) into an overall
assessment of mcst probable sources of stormwater contamination, industry-wide.
The runoff from activities and operations of steel mills has been segmented
into the following groups:

o Runoff from storage and disposal piles (coal, coke, slag, iron ore and
and pellats).

e Runoff from slag handling anc processing facilities.

® Runoff from adjacent urban areés into the mill.

® Runoff of accumulated materials from roof and ground areas from
several mill operations (blast furnace, sinter plant, BOF shop, open
hearth, coke and by-product plant, coal and coke handling, and finish-
ing area).

The material piles are a potential source of contaminated stormwater
because generally they are stored in open, flat terrair in undeveloped sectioms
of the mill. They present large surface areas for contact with rainwater.

Slag handling and processing facilities are a pctential source because of

the quantity of materials and the continuous use of water as a coolant.
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At some mills urban runoff from adjacent areas méy contribute significantly
to both the volume and mass loading of mill runoff.

A predominant source of accumulated materials within a mill is fallout from
fugitive and uncontrolied air emissions. Only the finishing operations do not
contribute fallout. The finishing area is included as a potential source of
contéminated stormwater because it usually encompasses a large geographic area
of the mill and contains a high percentage of impervious area, i.e., roof and
pavemeﬁt. Therefore, it is an area which can accumulate fallout and has essen~
tially a 100% runoff rate.

Because runofi is site specific, it was impossiblelto ccmpare the contaminated
stormwater potential of an area of one particular mill to the same area in another
mill. Climate, terrain, operations, maintenance, and the location of processes
‘relative to each other are unique to each mill. Each plant was therefore rated
according to a system designed to rank the relative potential for contaminated-
stormwater of each of its activigies. A rating of 1 for‘a given mill irdicated
the area or areas with the highest potential for stormwater contamination. Ratings
of 2 to 5 were assigned to areas in the order of lessening concern. Table 4-6
shows the rating for each activity or operation for the 11 plants toured or inter-
viewed. These ratings are purely subjective based on TRC personnel assessments.

The Armco Houston Works rating was.compiled based on the Armco data presented in
Section 4.1. At the botton of Table 4-6, the total and average ratings are reported.
Because these numbers are subjective, it would be inappropriate to take a 1.6 ratihg
as being of more concern than a 1.7. However, based on these ratings, the following
activities and operations are most likely those of greatest potential for contami-

nating stormwater industry wide:

e Coal storage piles
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TABLE 4-6

POTENTIAL SOURCES OF CONTAMINATED STORMWATER

FUGITIVE FALLCUT TO ROOF & GROUND AREAS
, URBAN
’ IRON SLAG RUNOFPT | BLAST OFEN |COKE BY- COAL &
COAL COKE SLAG ORFE HANDLING/ INTO FURNACE § SIRTER Bor MEARTH PRODUCT * COKE FINISHING
41TLLS PILES PILES PILES PILES PROCESSING | MILL ARTA PLANT Sto? SHoP PLANT MANDLING AREAS
Con- T
SATIONAL STEEL - "“:1ed
Weirton (a) 1 2 1 Source 1 2 3 3 3 - 2 1 2
U.S. STEXL -
Edgar Thexson - 2 3 2 1 1 1 - 1 - - 2 -
U.S. STEEL -
Faicless 1 1 1 1 2 5 2 2 - 2 ¢ 3 4
U.S. STEEL -
Gencva 1 1 2 2 4 3 4 3 - 4 3 2 4
REPIBLIC STEEL -
Gadsden (W) 2 3 1 2 3 1 2 2 2 - 2 2 3
- Con-
AxMD STEEL - trolled
Hougton at 2 3 2 4 5 3 3 - - 2 1 4
So':rce
AKMCO STEEL -
Midlletown 3 3 1 3 2 2 2 2 2 2 3 3 4
Con-
LLaN WOOD STREL - trolled
Cotshoticcken 2 2 1 at 1 2 k] 3 3 - 3 2 &
: Source
(c)
Con-
YO NOATOWN SHEET & TUBE - trolled
Cazpbell 3 3 3 at 3 1 2 2 - 1 1 2 2
B Source ——
COL2RADO ¥UEZL & IRON .
Pucblo 1 1 1 1 2 3 2 2 3 - 2 2 3
INLAND STEFL - . .
Indlana Harbor 1 1 1 2 3 4 3 3 3 3 2 2 [3
TOTAL RATING (&) 15 21 18 15 26 29 27 25 17 12 22 22 35
AVERAGE RATING 1.7 1.9 1.6 1.9 2. 2.6 2.5 2.5 2.4 2.4 2.2 2.0 3.5

(a) Contaninated stormvater from all arcas except storage piles and coal and coke handling go to terminal treatwment svstens.

(b) A!! contaminated stormwater goes to terminal treatment systems.

{(c) Ore {a stored in coacrete diked area, rain seepes Into ground and may infiltrate a creek which pesses under storage piles.
the ore pileas would be tated as a 1.

{(d) Controlled st aourca activities are aot included in either total or average rsticg.

It this is true,




§ Coke storage piles.
e Slag piles
e 1Iron ore and pellet storage piles

e Coal and coke handling

It was also concluded that, while finishing operations will contribute a large
quantity of stormwater, they generally will be the lowest area of potential con-
taminat%on. Since runoff is site specific, there will be many cases within the
industry which will not fit the above criteria. This is evident in some of the
mills listed in Table 4-6.

In addition to the rating of the 13 categories, there were special cases at
some of the.plants toured. These were not included in the table because they are
not typical of the industry. At Armco's Middletown Works, there are two areas
where sludge from pollution control is stored. One sludge pile is in the slag dump
area which is rated as a number 1 area of concern. The Edgar Thbﬁson Works of U.S.
Steel stores tar as a fuel. The tar, if spilled, could contaminate stormwater,
depending upon the adequacy of containment measures, and therefore it was given a
rating of 3. The final "other" potential source was the dispoéal of chemical wastes
at U. S. Steel's Fairless Works. It was given a rating of 2 among that mill's con-

cermns.

4.2.1 Pollutants of Concern

Based on the observations made during tours and interviews, it was concluded
that contaminated stormwater from iron and steel mills may contain the following

pollutants in significant concentrations:

Total Susgpended Solids Tctal Dissolved Solids
Cyanide Phenols

Ammonia Total Iron

Dissolved Iron Sulfates
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Solids were of most concern since they are likely to be scoured from all areas
of a mill. Phenols, cyanide, and ammonia were of most.concern in coal and coke
handling facilities and in the coke plant area. Dissolved iron was presumed to be |
only a small portion of the total concentration. The insoluble iron concentration,
however, was thought to be significant contributor to the suspended solids concen-
tration in many areas of a mill. Metals were assumed to be a major contaminant in
the slag dump and disposal areas. Finally, sulfates were presumed to be a signifi-
cant coﬁtaminant in the coal handling and coke plant areas.

In general, organics were not thought to be a problem when dealing with mill
stormwater. Some plants will be exceptions, particularly those which have signifi-
cant urban runoff combined with mill runoff. 1In these cases a filtered chemical

oxygen demand (COD) would be of interest.
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5.0 TASK II - FIELD PROGRAM

5.1 Description of Sites

Two steel mills were sur?eyed in the spring of 1977 for the stormwater
runoff field program. Table 5-1 lists the general characteristics of each of
these two sites.

The differences between the two sites are quite obvious. Site 1 is a much
older plant and has one sixth of the acreage of Site 2. The drainagg basins
within Site 1 are clearly defined with permanent primary flow measurement
devices previously constructed at the outfalls from each of the runoff basins.
Site 1 was sampled first because it is a mcre consolidated mill, its drainage
basins are clearly defined, and primary flow devices (weirs) were previously
installed at the outfalls.

Site 2 is built on 5.5m of raised fill area above the floodplain of the
tidal river. Due to the flat topography and the permeable nature of the soil,
Site 2 has no well—defined natural runoff system. Unless directed by storm
sewers or open channels, the runoff from Site 2 will percolate directly into
the ground. The sampling program at Site 2, therefore, concentrated on the
runoff entering the plant storm sewer network.

A more detailed description of each.site follows. At both sites, iden-
tifying numbers were assigned to drainage basins. Each drainage basin had an
o&tfall and - a sampling location. Throughout this section of the report, the
same number is used to identify either the basin or the putfall and sampling

location for that basin.
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TABLE 5-1

GENERAL SITE CHARACTERISTICS

Site 1 Site 2
Age of PLant 37 Years 25 Years
Developed Area 230 1600
(Hectares)
Terrain Flat, Semi-Permeable Flat, Permeable

Runoff Receiving
Body

Tidal River

Tidal River

Plant Operations

Coke Plant, Sinter Plant,
Blast Furnaces, Electric
Furnaces, Finishing
Operations

Coke Plant, Sinter Plant,
Blast Furnaces, Open Hearth
Furnaces, Electric Furnaces,
Finishing Operations

Period of Sampling

3/77 to 4/77

5/77 to 6/77

Number of Sampling 5 13
Points
Permanent Flow Yes No

Devices
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5.1.1 Description of Drainage Basins and Unit Operations - Site 1

Five drainage basins as listed in Table 5-2 were sampled.

Figure 5-1 shows the sité plan with the five separate drainage basins and
their associated outfalls. Basin 005 is the largest basin with 57.8 hectares.
It contains various mills, shops, the shipping department, part of the No. 1
Electric Furnace Shop and the Roundhouse. Most of this basin, approximately
60%, is undeveloped or used for outside storage. The sampling location is a
weir box on an open ditch at the southern corner of the basin.

Basin 006 is a small drainage area, approximately 1.9 hectares in size.
It encompasses the Direct Reduction Plant. Seventy-two percent of this area is
undeveloped or used for outside storage area.

Basin 009 is another rélatively small drainage area. The major activity
in this area is coke transfer. The west end of the Mold Foundry and the area
between the Coke Plant proper and the east end of the Stock House comprise the
2.7 hectares of this basin.

Basin 010 is the smallest of the five drainage basins (1.1 hectares).
Most of the activity in basin 010 is coal handling. Conveyor belts carrying
coal from the dock area to the storage area, the Coal Shaker building and
numerous other coal transfer points are iocated within this drainage basin.

Drainage basin 011, located in the southeastern section of the plant, is
approximately 24.5 hectares. The list of activities within this basin is sum-
marized in Table 5-2. The coal storage area is subject to stormwater runoff
but, since a 0,46m earth dike surrounds the coal piles, the stormwater is
contained. During large ;ainstorms this contained water is channeled into a

holding pond.
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TABLE 5-2

DESCRIPTION OF INDIVIDUAL DRAINAGE BASINS SAMPLED
SITE 1

: Area
Basin Activities and Operations (Hectares)
005 Wide Flange Mill; Shipping Office; Roundhcuse (car, truck, 57.8
and railroad car repair facility); western halves of the
No. 1 Electric Furnace Shop, No. 2 Plate Mill, Plate Ship-
ping Building, Heavy Plate Shear Building, and Plate Heat
Treat Building.
006 Direct Reduction Plant. 1.9
009 West end of the Mold Fouandry; area between the Coke Plant 2.7
proper and the east end of the Steck House; Coke Transfer.
010 Coal transfer; main coal conveyor belt from the dock area 1.1
to the coal storage area; Coal Shaker Building; numerocus
coal transfer points located in immediate vicinity of the
west end of the Coke Plant area.
011 Mold Preparation Shop; eastern part of the No. 2 Electric 24.5

Furnace Shop; eastern half of the Coke Ovens; Coke Oven
By-products area; coal pile storage area; eastern half of
the Mold Foundry; employee parking area.
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The five drainage basins of Site 1 all empty into the tidal river running
along.the southern end of the plant. The outfalls themselves were located
within either the discharge canal just before the canal empties into the river

or within drainage pipes leading into the river.

5.1.2 Description of Drainage Basins and Unit Operations - Site 2

Because there are no well defined drainage hasins within Site 2, the
delineation of drainage areas was based upon the storm sewer plans for the
plant. The storm sewer system for Site 2 originates at the roof drains from
most of the'plant operations, includes the road and railroad line runoffs, and
terminates in either a canal leading into the tidal river or into the river
directly. A general layout of Site 2 showing the drainage basins and the
sampling locations is presented in Figure 5-2.

Basins 002, 003, 004, 005, 006 and 007 are all located on the central
drainage canal. A description of the activities and operations within these
separate basins is listed in Table 5-3. OQutfalls 002, 006, and 007 receive the
runcff from mill buildings and surrounding paved areas from which the storm
sewers originate. Outfall 004 receives the runoff from the ncrtheastern half
of the Open Hearth Furnaces, the railroad lines, and the Mold Preparation Shop
just to the south of the Open Hearths. The southwestern half of the Open
Hearths drains into the 010 basin. Outfalls 003 and 005 receive the drainage
from open exposed areas where slag was used to fill borrow pits. Some process
water was continuously flowing from the Open Hearths (004), the Slab Cooling
Process (006) and the Hot Strip Mills (007).

Drainage basins 008 and 009 contain buildings, ora conveyors and the sur-

rounding paved areas of the Blast Furnace and Sincer Plants. Sampling point
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TABLE 5-3

DESCRIPTION OF INDIVIDUAL DRAINAGE BASINS SAMPLED
SITE 2

Area
Basin Activities and Operations (Hectares)
002 Diesel Repair Shop. 2.2
003 Slag Filled Borrow Area; Railroad tracks. 1.9
004 Mold Preparation Shop; northeast side of Open Hearth 7.5
Furnaces; Railroad tracks.
005 South end of Open Hearth Shop; Railroad tracks; Slag 1.6
Dump Area; Mold Preparation.
006 Hot mills; Slab cooling area; Slab mill; Billet mill. 4.9
007 Hot strip mills. 2.1
008 Blast furnace; Sinter Plant; Employee Parking; Ore 3.7
Conveyors.
009 Sinter Plant; Ore Conveyors; Roadways. 4.6
010 One half of Open Hearth Plant; Coke Plant; Coke yards; 58.5
Numerous Railroad lines; Coke By-Products Complex.
011 Coal storage. 4.0
012 Southern end of Coke Ovens -~ surface runoff. 0.53
013 Southern end of Coke Ovens ~ surface runoff. 0.61
014 Ladle Repair Shop; Railroad track area. 0.2
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008 was a manhole on a line leading directly into the river. Sampling point
009 was another manhole on a line upstream of 008. Even though most of the ore
storage areas were located adjacent to 008 and 009, little runoff from these
piles entered the storm sewers because the ore piles were permeable and situ-
ated on flat permeable ground.

Runcff from the coal storage area either percolated into the ground im-
mediately surrounding the coal piles or was collected in small ditches sepa-
rating thé coal piles from the bordering roadway. In no case was the coal pile
runoff observed flowing off the plant property. Sample location 011 was one of
the small ditches bordering the storage area. .

Drainage basin 010 was the largest of the thirteen sampled. Even though
drainage basins 012 and 013 are located within the bounds of basin 010, these
two basins empty into a small settling pond to the south and do not flow into
outfall 010. Outfal; 014 runoff did lead into the storm sewer system termi-
nating at outfall 010. Basin 010 included half of the Open Hearths plus the
total storm sewer network surroundinglthe coke storage yards, the Coke Plant,
the Ladle Repair Shop and the Coke By-Products Complex. All these storm sewers
terminated in two 2.4 meter lines leading into the canal at the western end of
the site.

Basins 012 and 013 were local surface runoff areas on the south end of the
Coke Plant. The runoff was sampled at points just before it entered the set-
tling pond. Basin 014 was a 0.2 hectares area just north of the Ladle Repair
Shop. This basin was relatively flat and was made up 6f railroad lines leading

into the shop and road surface.
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5.2 Test Plan
A test plan was developed to attain the objective of quantifying the
pollutants associated with stormwater runoff from iron and steel mills. No
attempt was made to assess the effects of these pollutants on the receiving
water. The test plan was designed to determine:
1. Background conditions at each sampling location prior to a storm
event, i.e., dry weather fiow conditioms.

2, Volume of stormwater runoff and pollutant concentrations in the
runoff as a function of time for the storm event.

The following additional data were gathered:

1. Rainfall accumulation as a function of time for the storm event,

2. Dustfall accumulation between storms.

The sampling sites were located in the following areas considered to have

the highest potential for runoff problems:

1. Coal storage
2, Coke storage
3. Slag disposal
4, Iron ore and pellet storage

5. Coal and coke handling

Specific sampling sites were chosen which would be easily accessible and
which would provide representative samples. The sites chosen precluded sampling
of slag handling and disposal areas at both sites. Sample field data and cali-

bration sheets are included in Appendix A.
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5.2.1 Site 1 Test Plan

The selection of sampling locations at Site 1 proved to be a relatively
easy task. The drainage basins were well-defined and weirs had been previously
installed in several of the basins. Basins to be sampled were selected, based
on the location of the areas/operations of concern to the program. Five basins
(005, 006, 009, 010, and Oll) each with a weir at its outfall were chosen..

(See Figure 5-1 for location of basins and outfalls.) In addition, a drainage
ditch in-the coal storage area was chosen as a sampling location. A typical
sampling equipment installation used in this program is shown in Figure 5-3.

The equipment included an ISCO Sampling System and a Climatronics Electronic
Weather Station (EWS). The ISCO Sampling System includes an ISCO Model 1680
Sequential Sampler, an ISCO Model 1700 Flow Meter and an ISCO Model 1710 Digital
Printer. The ISCO Model 1680 Sequential Sampler collects samples automatically
at-a pre-set volume and frequency. Sampling can be triggered either by an
internal clock or by an external flow meter. This piece of equiﬁment facilitates
sampling and allows workers to perform other tasks at the same time samples are
being collected. Setting the controls for flow-based sampling results in
frequent sampling at peak flow during a storm event. The ISCO Model 1700 Flow
Meter indicates the water level in the weir with a submerged plastic tube which
continuously emits bubbles just upstream of the weir. As the water level
fluctuates, back-pressure changes in the tubing are accurately measured with a
sensitive electronic transducer. An optically encoded function generator disc,

specific for each size and type of weir, converts water level to flow rate.
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5.2.1.1 Outfall dOS

Outfall 005 discharges via a concrete weir box located in an open
drainage ditch and equipped witﬁ a 90° V-notch weir (0.30m head height). Sam-
Pling equipment at this location included an ISCO Sampling System and a Clima-
tronics Electronic Wéather Station (EWS). For Outfall 005, a special combination
disc (90° V-notch weir-0.30m head height/6.lm rectangular weir without end
constrictions) was used to measure the highly variable storm flows.

Dry and wet weather samples were to be collected on a flow basis at Out-
fall 005. The flow meter was set to trigger the sampler to collect 500 ml of
sample whenever 3780 liters of water had passed over the weir. It was estimated
that this sample rate would provide ten-minute samples at peak flow during a
storm event. The parameters to be analyzed at this outfall were total sus-
pended solids (TSS) and total dissolved solids (TDS).

| The ISCO Model 1710 Digital Printer provides a permanent typed record of
totalized flow at pre-selected time intervals. The Climatronics Electronic
Weather Station (EWS) was to be used only with the tipping bucket rain gage and
a Rustrak recorder. The bucket tips whenever 0.25mm of rain accumulates, and

the rainfall is recorded automatically.

5.2.1.2 Qutfall 006

Outfall 006 is a 0.91m storm sewer discharging to an open ditch which
follows the western boundary line of the plant. The outlet is equipped with a
90° V-notch weir (1l3cm head height). The ISCO Sampling System consisting of
the Model 1680 Water Sampler, Model 1700 Flow Méter, and Model 1710 Digital

Printer was mounted on a metal walkway beside the outfall pipe. A plastic rain
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wedge was strapped to one of the rail posts on the metal walkway. No dry
weather flow was expected from Outfall 006 with the éxception of water peri-
odically flushed from the Direct Reduction Plant. This flow was to be sampled
on a flow basis to be determined in the field. During storm events, the sam-
pler was set to collect 500 ml of sample wherever 378 liters of water had
paséed over the weir, resulting in ten-minute samples at peak flow. The pol-

lutants to be analyzed at this outfall were TSS and TDS.

The plastic rain wedge was to be read periodically during rainstorms and

rainfall accumulation recorded.

5.2.1.3 Outfall 009

Outfall 009 discharges over a 90° V-notch weir (13cm head height)
located in the inlet of a 1.2m closed pipe which leads to the tidal river. The
ISCO Sampling System and a plastic rain wedge were mounted on the metal walkway
ébove the pipe inlet. A combination disc (90° V-notch weir-13cm héad height/
1l.2m rectangular weir without end constrictions) was used to measure the highly
variable storm flows.

Dry and wet weather samples were to be collected on a flow basis at Outfall

009. The sampler was prepared to colleét 2000 ml of sample whenever 378 liters
of water had passed over the weir, resulting in ten-minute samples at peak flow
during a storm event. The pollutants to be analyzed at this outfall were TSS,
TDS, total iron, dissolved iron, phenols, cyanide, and ammonia. Total iron
analyses were to be alternated with dissolved iron analyses, and phenols with
cyanide. For example, one group of four sample bottles would be analyzed for
total iron and phenols, and the next group would be analyzed for dissolved ironm,

and cvanide.
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The plastic rain wedge was to be read periodically during a storm event and

the rainfall accumulation recorded.

5.2.1.4 Outfall 010

Outfall 010 discharges from a concrete structure placed in a manhole
of a 0.46m storm sewer line which drains to the tidal river. It was equipped
with a 90° V-notch weir (13cm head height). The ISCO Sampling System was installed
on a wooden platform constructed just above the weir. A plastic rain wedge was
attached to a fence post in the vicinity of the manhole. A combination disc
(90° V-notch weir-13cm head height/l.5m rectangular weir Qithout end constric-
tions) was used to measure the highly variable storm flows.

Dry and wet weather samples were to be taken on a flow basis. The sampler
was set to collect 2000 ml whenever 378 liters of water had passed over the weir.
The pollutants to be analyzed at this outfall were the same as those at Outfall
009, with the addition of ;ulfates. Pollutants Qere alternatéd.as they were at

Outfall 009.

The plastic rain wedge was to be read periodically during a storm event and

the rainfall accumulation recorded.

5.2,1.5 Outfall 011

Outfall 011 discharges via a concrete weir box placed in an open drain-
age ditch. A metal walkway and sampling platform provide for easy access to a
0.61lm rectangular weir with end constrictions. The ISCO Sampling System was
mounted on a metal walkway. A Belfort Rain Gage, a self-contained batter operated
instrument, was mounted on a flat area of land in the vicinity of the concrete

weir box.
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Again, dry and wet weather samples were to be cpllected on a flow basis.
The ISCO Sampling System was programmed to collect 2000 ml whenever 3780 liters
of water had passed over the weir. The pollutants to be analyzeq at this out-
fall were the same as those at Outfall 009, with the same procedure for alter-

nating pollutants.

5.2.1.6 Coal Pile Ditch

Grab samples were to be obtained during rain storms from a drainage
ditch which runs along the coal storage area in the vicinity of Outfall 0l1l. No

dry weather flow was expected in this drainage ditch.

5.2.1.7 Dustfall Sampling

Several flat locations_we?e to be chosen for dustfall sampling which
would be clear of obstructions and be near the test drainage basins. These
locations would be marked off in 6.6 m by 0.6 m squares, one of which would be
sampled daily from each site except during storm events, in which case a sample

would not be collected.

5.2.2 Site 2 Test Plan

The selection of sampling locations and the installation of equipment proved
to be a more difficult task at Site 2. Drainage basins had not been previously
defined nor were there any permanent flow measuring devices. This necessitated
the installation of weirs andlplatforms on which to mount equipment at se&eral of
the outfallis. The selection and subsequent maintenance of sampling locations
was further complicated because of the vastness of the plant. A summary of
the outfalls chosen is presented in Table 5-4.

See Figure 5-2 for ocutfall locations.
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TABLE 5-4

SUMMARY OF SAMPLING SITES

SITE 2
' Sampling o
Outfall Sample Collection Flow Schedule for Parameters to be
Method Method Storm Events Analvzed
002 Grab Bucket and stop- Every storm event TSS, TDS
% watch (when possible)
! 003 Grab Bucket and stop- Every storm event TSS, TDS
watch (when possible)~-
low prioricy
004 | ISCO Sampler with | ISCO flow meter Sample 2 of . 1SS, TDS
weir and printer sites 004,006,& 007 | Toral Fe
for each storm i .Dissolved Fe
005 Crab Bucket and stop- Every stcrm event TSS, TDS
watch (when possible)~=
low priority.
006 ISCO Sampler with ISCO flow meter 1SS, TDS
X Same as 004
weir and printer
007 ISCO Sampler wich ISCO flow meter TSS, TDS
N . - Same as 004
weir . and printer
008 Grab None Every storm event TsS, TS
: (when possible) Total Fe
i Dissolved Fe
009 Grab None Every storm event gsi'lrgs
h ibl otal re
(when possible) Dissolved Fe
Metals
* 010A ISCO Sampler Gurley meter Every storm event TSS, IDS
Total Fe
Dissolved Fe
*
010B Phenols, Ammonia,
Cyanide
011 Grab None Every storm event TSS, TDS, Sulfate,
Phenols, Ammonia,
Total Fe, Dis-
i 'Y solved Fe, Metals
{012 Grab None Sample 2 of sites TSS, TDS, Phenols,
i 012,013, & 014 Sulfates, Ammonia,
for each storm Total Fe, Dis-
solved Fe, Metals,
Cyanide
013 Grab None 7SS, TDS, Phenols,
Sulfates, Ammonia,;
Same as 012 Total Fe, Dis-
solved Fe, Metals,
Cyanide
014 Grab None S as 012 & 013 1SS, TDS, Total Fe
] ame as Ui- . Dissolved Fe
015 Grab None Every storm event TSS, TDS, Phenols,
Sulfates, Ammonia,
Total Fe, Dis~-
-solved Fe, Cyanidel

“Two saparate identical sampling locatiens.
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5.2.2.1 Outfalls 002, 003 and 005

Outfalls 002, 003 and 005 are pipes which discharge to the central
canal. Grab samples were to be taken at these locations. Flow data were to be

(14)

determined by the free fall velocity (California Pipe) method. Table 5-4

lists the parameters to be analyzed at each outfall.

5.2.2.2 Outfall 004

Outfall 004 is a 1.2m concrete pipe which also discharges to the cen-
tral canal. In order to provide continuous flow measurements and facilitate
sample collection, a portable 90° V-notch weir plate (25cm head height) was in-
stalled in the pipe. In addicion, the ISCO Sampling System and the Climatronics
EWS were mounted on a wooden platform bolted into the top of the pipe. Dry and
'wet weather samples were to ba ccllected on a time basis. Dry weather sampling
was to be performed at 30 minute intervals over an eight hour day. LDuring a
storm event, samples were to-be taken at 15 minute intervals from ﬁhe beginning
of the storm through peak storm intensity to ensure that any pgssible "fi{rst
flush" effects were measured. As the intensity of a storm event waned, the
sampling interval was to be extended to 30 minutes. This sampling was to

continue until the base flow returned to its pre-storm level.

5.2.2.3 Outfall 006

Qutfall 006 is a 1l.1m éoncrete pipe which also leads to the central
canal. As with Outfall 004, a wooden platform was bolted into the top of the
pipe upon which the ISCO Sampling System was mounted. A 25cﬁ rectangular portable

weir was installed in the pipe.
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There is a large dry weather flow at this outfall which originates from the
slab cooling area. The sampling frequency for both dry and wet weather sampling

was the same as Outfall 004.

5.2.2.4 Outfall 007

Outfall 007 is a 0.77m pipe discharging to the central canal. As with
Outfalls 004 and 006, a wooden platform was bolted onto the top of the pipe upon
which was mounted the ISCO Sampling System. A portable 90° V-notch weir (13cm
head height) was installed in the pipe. Dry and wet weather samples were to be

collected at this outfall at the same intervals as Qutfalls 004 and 006.

5.2.2.5 Outfalls 008 and 009

Outfalls 008 and 009 are located in manholes in the southwestern part
of the mill (See Figure 5-2). f;éw measurements were not taken at Outfall 008 be-
cause it is a junction manhole. A Gurley meter and a staff gage mounted in the
manhole were to be used to determine flow at Outfall 009. The Gurley meter is a
cable suspended current meter which is used to measure the velocity of the water
in the pipe. Flow in the pipe can be calculated using this velocity, the diameter
of the pipe, and the stage reading from the sﬁaff gage. Samples were to be col-
lected at both outfalls with the ISCO Model 1680 Water Sampler. Sampling frequency
called for 30 minute samples from the beginning of the storm event through peak
storm intensity to ensure that the initial effects of the storm (including any
possible "first flush" effects) were measured. As the storm waned, this interval
would be ex:tended to one hour and would be continued thrdughout post-rainfall sam-
pling. Dry weather samples were to be collected hourly from each outfall. The
schedule also called for sampling at Outfalls 008 and 009 to be alternated with each

storm.
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5.2.2.6 Qutfall 010

This location includes two outfalls, 010A and 019B, which are two 2.4m
pipes discharging to the west canal. A wooden platform was built on top of Out-
fall 010B. An ISCO Model 1680 Water Sampler and a Belfort Rain Gage were mounted
on this platform. The flow in these pipes (approximately 80% full) was too high
to install a weir and flcw meter. A Gurley current meter and staff gages were
used to measure flow.

DryAweather samples were to be collected at each outfall on an hourly basis.

Wet weather samples were to be collected at 30 minute intervals from the beginning
of a storm through peak storm intensity and lengthened to hourly at the end of the

storm and throughout post-rainfall sampling.

5.2.2.7 OQutfall 011
Outfall 011 is a small drainage ditch located in the coal storage area
(See Figure 5-2) on the western side of the plant.

Wet weather samples were to be collected with sampler plugs which would be
emptied every 15 minutes during a storm event. These plugs are inserted in the
ground, flush with the surface. No dry weather flow was expected in this drainage
ditch. A plastic rain wedge was mounted on a fence post in the vicinity of the

drainage ditch.

5.2.2.8 Outfalls 012 and 013

Outfalls 012 and 013 are both located near the southern end of the
coke ovens. Outfail 012 is a 0.30m pipe which discharges to a pond on the mill
property. The pipe comes from.a storm junction box. The btox is below ground and

only about 0.46m deep. A portable 90° V-notch weir (8cm head height) was installed
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in the pipe. Outfall 013 is an open drainage ditch leading from the coke bat-
tery to the same pond. A plywood weir was constructed and installed in the
ditch. An instrument platform was built fo house the ISCO Sampling System and
a plastic rain wedge. The same platform was to be used for each outfall.
Sampling was to be alternated between the outfalls with each storm.

Dry weather flow was not expected at either outfall. Wet weather samples
were to be collected every 30 minutes from the beginning of the storm event

through peak storm intensity and extended to one hour as the storm waned.

512.2.9 OQutfall 014

Outfall 014 is a small, open gutter leading into the side of a man-
hole box through a 0.33m corrugated pipe. A portable 50° V-notch weir (8cm
-head height) was placed at the entrance to the pipe with the overflow going
iq;o the pipe. An instrument platform was constructed and placed on top of the
manhole to h;use the ISCO Sampling System and a plastic rain wedge.

There was no dry weather flow expected at this outfall, and thus only wet

weather samples were collected, with the same frequency ;s Outfalls 012 and

013.

5.2.2.10 ZLocation 015

Location 015 is a small sampling pump used to sample the tidal river.
Samples were to be taken pericdically at this location whenever dry and wet
weather sampling took place. The river water was sampled because it was used as
process water and was a contributer to dry weather flow at several outfalls.
Any difference in river quality would have to be accounted for in differences

between dry and wet weather samples.
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5.2.2.11 Dustfall Sampling

As at Site 1, several locations were to be cﬁosen for dustfall sam-
pling which would be clear of obstructions and be near the test drainage basinas.
These sites were to be sectioned off in the same manner as at Site 1 and a
different section swept daily from each locatioa except in the case of a storm

event, when samples would not be collected.

5.2.3 Implementation of Test Plan at Site 1

A number of modifications to the test plan were reqqired to obtain meaning-
ful samples during the field survey. These were occasioned by the magnitude of
the rainfall and some unforeseen physical conditions. With the exception of the
changes notad in this section, the field survey followed the test plan described
in Section 5.2.1.

Samples were collected on a time basis (hourly) during the first rainfall
event (3/24/77) at Outfalls 005, 010, and O0ll rather than on a flow basis be-
cause the steady all-day drizzle precluded a "first flush" effect. Sampling on
a time basis provided more samples than would have been collected on a flow
basis during this storm which caused only a slight increase in the water level
over the weir at these three outfalls.

Outfall 006 shcwed no runoff on 3/24/77 and hence no samples were obtained.
Runoff at this ocutfall was detected only during the storms of 3/27—}/28/77,
and 4/16/77, but was of such low flow and short duration that automatic sampling
was abandoned and a few grab samples were obtained.

Outfall 009 showed the effects of tidal backflow from the river and samples
could not be obtained at the weir during any of the storms. Surface runoff did

occur from the area and it drained to the small pond on the upstream side of the
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weir but samples could not be taken in the pond due to contamination from the
tidal backflow. Grab saﬁples were taken from a small stream of road runoff and
a stormwater drain. Tidal bapkflow also occurred at Outfall 010 during the
beginning of the 3/27-3/28/77 storm and delayed the start of sampling. Runoff
was not detected during either of the small storms of 3/31/77 and 4/4/77 at
Outfall 010 and hence no samples Qere obtained. With the exception of the
above storms at OQutfall 010, all of the storms at Outfall 005, 010, and 0ll
were sampled on a flow basis.

Due to the low number of samples taken during storm events at OQutfall 005,
the ISCO Sampling System was feset to collect samples whenever 1890 liters of
water had passed over the weir instead of 3780 liters. This was employed
during the storm of 4/16/77 and resulted in more samples being collected.

Dry weather sampling was conducted on a time basis (hourly) at Outfalls 005,
010, and 01l instead of a flow basis as planned. This resulted in the collection
of a largef number.of samples. |

The test plan originally called for a dustfall sampling site to be set up
in each of the drainage basins. Due to the scarcity of flat paved areas free
from obstructions such as tall buildings and heavy traffic, only one area was
found suitable for dustfall sampling. This was in the vicinity of the coal
and coke handling operations (Basin 010). Three sampling sites were set up in

this area.

5.2.4 Implementation of Test Plan at Site 2

As with Site 1, several modifications of the test plan were necessary once
the field survey was underway. These dealt similarly with the method of sample
collection and flow measurement at each outfall and are discussed below. The
sample collection and flow measurement methods used are shown in Table 5-4.

The major difficulty encountered at this site was obtainiﬁg a rainfall of

sufficient intensity and duration to create surface runoff. Most of the plant
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area was built on level, semi-permeable ground and, in order for surface runoff

to occur, either an intense thunderstorm or a steadylall-day rain resulting in
substantial (greater than 2.54cm) rainfall was necessary. This occurred only
twice during the entire field survey.

The planned sample collection method for several of the outfalls had to be
modified for various reasons. The ISCO Model 1680 Water Samplers could not be
used at Qutfalls 008 and 009 because of possible damage due to heavy machinery
traffié in the vicinity. Grab samples were collected periodically at these out-
falls during both dry and wet weather sampling periods. Sampler plugs were not
used at Outfall 011. The location of the drainage ditch and manpower constraints
made grab sampling easier. The ISCO Water Samplers were not used at Outfalls 012,
013, and 014 because the short duration of surface runoff at each outfall favored
grab sampling. Only a few samples were obtained from Outfalls 003 and 005 due
to the low flows of very short duration at these sites.

In additioﬁ to these changes in sample collection methodology at several
outfalls, changes were also made in flow measurement. Instead of using the free
fall velocity (California pipe) method at Outfalls 002, 003, and 005, a bucket
of known volume and a stopwatch were employed due to the short duration of
runoff at each site and manpower constraints.

As at Site 1, dustfall sampling was limited due to a lack of suitable
locations. Sampling sites (Basins 009 and 013) were set up in the vicinity of
the slag disposal, coke storage, and iron ore storage areas, but it was impos-
sible to set up sites which would provide representative samples in the coal

storage and coal and coke handling areas.
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5.3 Chemical Laboratory Procedures

No on-site chemical analyses were performed at either test site. All
samples were composited and split into volumes required for th2 analysis of each

parameter. All samples were preserved in accordance with the Manual of Jethods

(10)

for Chemical Analysis of Water and Wastes. These preservation methods are

shown in Table 5-5. Samples were shipped to the TRC corporate laboratory for
analysisf

Prior to shipping the samples to the laboratory, the followiﬁg information
was recorded on each bottle label and on a sample log sheet (see Appendix A for

- sample log sheets):

e Sample number

Sample location
e Date and time of collection
e Parameters to be analyzed

e Date and time of preservation

In addition, because of transit time, sample analyses for cyanide, phenols,
and ammonia could not be accomplished within the time limitations of the standard
presentation and analysis. The following procedure which was developed by the
Analytical Quality Control Chief, EPA Region I was used for these samples. The
samples were split and one-half of'the sample was "spiked" with an appropriate
standard (cyanide, phenols, and ammonia) while the other half was left "un-
spiked.” Both samples were then sent to the laboratory for parallel analysis.

A comparison of each "spiked" sample with its "unspiked" mate would show the

degradation rate incurred during shipping for each of the three parameters.
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TABLE 5-5

PRESERVATION AND ANALYTICAL METHODS
USED FOR SAMPLE ANALYSIS

(a) Concentration Analytical(b)

Parameters Preservative '© Technique Method

Total Suspended Cool to 4°C None Filtration; Gravimetry

Solids (TSS)

Total Dissolved Cool to 4°C None Filtration; Evaporation;

Solids (TDS) : Gravimetry

Total Iron HNO3 to pH. <2 . Evaporation Atomic Absorption;(c)
Air-Acetylene Flame

Dissolved Iron(d) Filter (0.45 u Filter); Evaporation Atomic Absorption;(c)

HNO3 to pH. <2

Air-Acetylene Flame

Phenols Collect in glass only; _ Colored end product Distillation;
Cool to 4°C; H_PO, to pH<4; | extracted with CHCl 4-Aminoantipyrine Method
3 74 3
1.0 g CuSO4/l
Cyanide (Total) Cool to 4°C; Reflux distillation Colorimetric Method
NaOH to pH 12 into NaOH (Chloramine-T)
Ammonia Cool to 4°C; None Distiilation at pH 9.5;
HZSO4 to pH <2 Nesslerization
- Sulfate Cool to 4°C None Turbidimetry

(a) All samples preserved in accordance with the Manual of Methods for Chemical Analysis of Water

and Wastes (EPA 1974). (10)

(b) Analyged in accordance with procedures described in Standard Methods for the Examination of Water
and Wastewater. (11)

-(¢) Strong acid digestion.
(d) Filtered on site.



Upon receiving the sampleé for analysis, the Supervisor of the Chemical
Laboratory checked to insure agreement between the labeled shipping bottles and
the accompanying sample log sheets; An analysis number was then assigned to the
set of samples and the samples were scheduled for work-up by laboratory chemists
and technicians.

All chemical analyses were performed accofding to procedures described in

(11)

Standard Methods for the Examination of Water and Wastewater. The procedures

utilized are presented in Table 5-5.

Once analysis of the samples was completed, the final results and raw data
were returned to the Supervisor who reviewed them for accuracy. The Supervisor
then reported all final results to the project manager. A file was mainta;ned
by the Supervisor which contains all pertinent data for the specific project

such as final results, calculations and project memoranda.

5.4 TField Survey Results

5.4.1 Site 1 Results

Table 5-6 summarizes the storm event data for Site 1.

Qut of the five storm events sampled at Site 1, only the storm of March 31
approximated the high intensity, short duratibn rainfall typical of this semi-
tropical area. From historical observations of previous storm events at Site 1,
it was expected that the total rainfall at various locations around the plant
would differ over the course of a storm. This uneven distribution of rainfaii
was never observed during the field progr;m. During the sampling program, the
rainfall was typically a steady drizzle with occasional heavy downpours uniformly
distributed over the entire plant. In all fivé events, rain wedge totals closely

corresponded to the recording rain gages.
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TABLE 5-6

STORM EVENT DATA
SITE 1
MARCH - APRIL, 1977

Average Maximum
Rainfall Rainfall
Total Rainfall Intensity Intensity

Date ‘Storm Beginning Storm Ending cm (inches) cem/hr (in/hr) cm/hr (in/hr)
3/24/77 0500 2130 0.84 (0.33) 0.05 (0.02) 0.13 (.05)
3/27-
3/28/77 2000 (3/27) 0200 (3/28) 1.42 (0.56) 0.23 (0.09) 0.61 (0.24)
3/31/77 1410 1430 0.20 (0.08) 0.61 (0.24) 1.07 (0.42)
4/4/177 0200 0500 0.36 (0.14) 0.13 (0.05) 0.41 (0.16).
4/16/77 0430 2000 0.71 (0.28) 0.05 (0.02) 0.56 (0.22)




Table 5-7 summarizes the flow data from Site 1. Time-weighted average flow
data plus the range of flow for both dry and wet weathef sampling are listed.
The dry weathef flows at Outfall 010 were not measurable; the water levels over
the weir were essentially zero except for a small trickle which volumetrically
was negligible. Wet flow data were limited at outfall 010 due to occasional
tidallbackflows. At outfalls 005 and 011 wét flows were significantly higher
than dry flows.

Tables 5-8, 5-9, 5-10, 5-11, and 5-12 all refer to the pollutant data
measuréd at Site 1. The range (Table 5-8), the mean (Table 5-9) and the average
mass loadings (Table 5-10 through 5-12) of pollutants show the obvious differ-
ences between dry and wet weather conditions. Average mass loadings of pol-
lutants for dry weather conditions were calculated by multiplying the mean
cbncentrations value measured during each storm by the time-weighted average
f;ows from Table 5-7. Average mass loadings for wet weather conditions ﬁere
calculated by multiplying the time—weightéd average concentrations by thé'time-
weighted average flows, both determined from the concentration and flow curves
for each rainfall event. The time-weighted average wet weather flows pertain to
the time over which each parameter was sampled and may var& for the different
parameters within each storm event. In some instances, due to lack of data,
straight average concentrations, or in some cases, one data point, were used to
calculate wet.weather average mass loadings. When no flow data were measured,
mass loadings were not calculated.

At all outfalls except the coal pile drainage ditch, the mean dissolved
solids were higher than the suspended solids. At outfalls 005, 010, and 011,
where auéomatic sampling was performed, the dissolved solids were consistently
higher than the suspended solids, often by at least one order of magnitude. The

reaction of dissolved solids varied with each outfall and each storm event. In
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TABLE 5-7

DRY VS WET rLows(@’ (d)

SITE 1

MARCH - APRIL, 1977

OUTFALL 005 010 011
DATE i DRY WET weT (b) DRY WET
Avg. Flow Range Avg. Flow Range Avg. Flow Range Avg. Flow Range Avg. Flow Range
lpm(gpm) lpm(gpm) lpm(gpm) lpm(gpm) 1pm{gpm) lpm(gpm) ipm(gpm) Ipm(gpm) lpm(gpm) Ipm(gpm)
3/24 1056 227-2233 12.5 0 - 29.1 189 45 - 534
. (279) (60-590) (3.3) 0- 7.7 (50) (12-141)
3/27 - 28 6083 454-15026 16.0 0 - 67.0 708 38 - 2203
(1607) (120-3970) (4.2) (0 - 17.7) (187) (10 - 582)
3/29 473 435-568 38 27-53
(125) (115-150) (10) (7-14)
3/31 401 227-984 405 95-939
(105) (60-260) nnfc) np (€) (107) (25-248)
4/4 2112 568-4542 170 15-367
(558)  |(150-1200) wp(e) fnpte) (45) (4-97)
4/5 227 227 3.4 0-13.2
(60) (60) (0.9) (0-3.5)
4/16 3456 228-15900 13.3 0~ 49.02 583 83-1374
(913) (60~-4200) (3.5) (0 - 13,0) (154) (22-363)
4/18 216 76-254 87 76-106
(57) (20-67) (23) (20-28)
(a) No flow data were taken at Outfalls 006 and 009, nor at the coal pile drainage ditch.
(b) There was no measurable dry flow at 010 during the program.
(c) ND - No flow data were obtaiuned.
(d) Flow values are time weighted averages for the entire event.
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TABLE 5-8

RANGE OF POLLUTANT CONCENTRATTONS AT THE
SAMPLING LOCATIONS AT SITE 1
MARCH - APRIL, 1977

Range of Pollutant Concentrations, mg/f
Outfall 005 outfail 006" Outfall 009A(3)+(®) Outfall 010 Outfall 0Ll Coal pite(P)
Pollutant Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet bry Wet
Total Suspended Solids| 4-31 | 11-113 11676 156-951 h-649 10-1272f  7-42 9-151 1116-9559
Total Dissolved Solids| 327-463 ] 238-964 200-1501 376-1316 2007-5438 | 661-4993] 668-1040 427-1196 1419-2974
Total Irom 18-51 1.1-8.3 1.2-3.6} 1.1-2.7 0.96-5.8 Y4-44
Dissolved Iron 0.10(¢ 0.1-0.6 0.1-0.2} 0.10® 0.10-0.30 0.50(®
Phenols 0.04-0.09 16-34 0.02-1.1| 0.02-0.68 0.01-0.52 10.13-0.85
Cyanide (Total) n.d.-0.03 P nd.c0.99@ 4. D] 4. @D | 4.0.00@D n.d.-0.17'9)
Ammonia 0.23-3.5 54-96 3.6-73 | 0.57-26 0.65-28 27-84
Sulfate 400-1580 180-490
(a)Road runoff at 009.

(b)

(C)Ou]y one value obtained.
(d4)
n.d

No dry samples obtalined.

. -nut detectable - detectable limit = 0.001 mg/2.



TABLE 5-9

—'[9_

(b

)

Several non-detectable values were also obtained.

MEAN POLLUTANT CONCENTRATIONS, IN mg/iL AT SITE 1
MARCH - APRIL, 1977
Outfall 006(a) ong (a) 010 o011 Coal Pile Drainage Ditch(®)
Pollutant Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet Wet
TS8S 15 45 284 505 84 184 18 35
4188
™ms 396 541 762 745 3078 2158 B68 919
2289
Tatal Iron 32.4 3.3 2.4 1.9 2.6 39.3
Digsolved 0.1 0.4 0.1 0.1 0.2 _ ()
Iron
Phenols 0.06 25 0.37 0.13 0.086
: 0.39
Cyanide 0.01 0.5 _(b) _(» 0.002 _(»
(Total)
Ammonia 2.1 73 43 9.1 3.4
56
Sulfate 718 312
(a) No dry samples collected.




TABLE 5-10

AVERAGE MASS LOADINGS OF POLLUTANTS (3)» (D), ()
DRY VS. WET WEATHER
MARCH - APRIL, 1977
OUTFALL 005 - SITE 1

Date 3/26 (Wet) 3/27-28 (Wet) 3/29 (Dry) 3/31 (Wet)
Avg. Avg. Avg. Avg.
Avg. Hass Avg. Mags Avg. Mass Avg. Mass
Avg. Flow, | Loading,| Avg. Flow, | Loading, | Avg. Flow, | Loading, | Avg. Flow, | Loading,
Conc.,{ lpm kg/hr | Conc.,| 1pm kg/hr | Conc., | lpm kg/hr | Conc.,] 1pm xg/hr
Parameter mg/l | (gpm)| (b/he)| mg/l | (gpm)| (1b/he) | mg/l | (gpm) | (1b/hr) | mg/l | (gpm){ (1b/hr)
Total Suspended 39 1200 2.82 48 3845 11,1 16 473 0.45 38 401 0.91
Solids 3171} (6.2) (1016) | (24.4) (125) (0'.99) -} (106) (2.0)
Total Dissolved| 938 1200 67.5 332 3847 76.6 353 473 10.0 581 401 14,0
Solids (317) (149) (1016} | (168.5) (125) ] (22.0) (L06) | (30.8)
Date 4/4 (Wet) , 4/5 (Dry) 4/16 (Wet) 4/18 (Dry)
Avg., Avg. Avg. Avg.
Avg. Mass Avg. Mass Avg., Mass Avg. Massg
Avg. Flow, | Loading,| Avg. Flow, | Loading, | Avg. Flow, | Loading, | Avg. Flow, | Loading,
) Cone., lpm kg/hr | Conc., lpm kg/hr | Cone., lpm kg/hr | Conc., lpn kg/hr
Parameter mg/l { (gpm) | (1b/hr){ mg/l | (gpm){ (1b/he) | mg/l | (gpm) | (Ib/hr) | wg/l | (gpm) | (1b/tr)
'l‘afal Suspended 37 2434 5.46 17 227 0.23 75 4205 19.0 14 227 0.19
Solids (643) (12.0) (60) (0.51) (1111) | (41.8) (60) (0.42)
Total Dissolved| 669 2434 97.7 a3 | 227 6.0 . 371 4205 93.6 409 227 5.6
Solids (683) | (214.9) (60) | (13.2) (1111) | (206.0) (60) | (12.3)
(a)

Average Mass Loadings for wet weather calculated by multiplying
the time weighted average concentration by the time weighted
average flow, which were determined from the flow and concentra-
tion curves for each event.
(b)Average wet weather flows are time-weighted flows for the sam-
pling period for each parameter. These may vary for the dif-
ferent parameters within each storm.

(C)Average Mass Loadings for dry weather calculated by multiplying

the straight average concentration by the time-weighted average
flow from Table 5-7.
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TABLE 5-11

AVERAGE MASS LOADINGS OF POLLUTANTS ' 2)* (P)>(c)
DRY VS. WET WEATHER

MARCH - APRIL, 1977
QUTFALL 016G - SITE 1

$
Date 3/24 (Wet). 3/27-28 (Wet)
Avg. Avg.
Avg. Mass Avg. Mass
Avg. Flow, Loading, Avg. Flow, Loading,
Conc., lpm kg/hr Conc. ipm kg/hr
Parameter mg/l (gpm) (1b/hr) mg/1 (gpm) (1b/hr)
Total Suspended Solids 76 12.7 0<08 1717 34.4 3.54
(3.36) (0.13) (9.1) (7.80)
Total Dissolved Solids 2170 12.7 1.65 ~ 150 34.4 0.31
(3.36) (3.64) (9.1) (0.68)
Total Iron 2.61 12.7 0.002
' (3.36) (0.004)
Dissolved Iron 0.119 | 34.4 0.0002
(9.1) (0.0005)
Phenol 0.46 12.7 0.0004 0.559 34.4 ¢.001
(3.36) (0.0009) (9.1) (0.003)
Ammonia 50 4.43 0.013 41.0 24 .4 0.08
(1.17) (06.03) (¢.1) (0.19)
Sulfate 285 14.7 0.25 224 34, S.46
‘ (3.88) (0.55) (9.1) (1.02)
(a)

Average Mass Loadings for wet weather calculated by multiplying the time weighted

average concentration by the time weighted average flow, which were determined
from the flow and concentration curves for each event.

(v)

Average wet weather flows are time-weighted average flows for the sampling period

for each parameter.
storm.

(

These may vary for the different parameters within each

\
C’Average Mass Lcadings for dry weather calculated by multiplying the straight

average concentration from Appendix B by the time-weighted average flow from

Table 5-7.
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Date

varameter
Total
Suspended
Solids

Total
bissolved
Solids

Total
Tron

Dissolved
Tron

Phenol

Ammonia

\

TABLE 5-12

AVERAGE MASS LOADINGS OF PoLLUTANTS (@) (2D (e)
DRY VS. WET WEATHER
MARCH - APRIL, 1977

OUTFALL 011 - SITE 1
- - — et wman ) ——— —— N P — -
3/24 (Wet) 3/27-28 (Wet) ) 3/29 (Dry) 475 (bry) 4/16 (Wet) 4/18 (Dry)
Avg. Avg. Avg. Avg. Avg. Avg.
Avg. Mass Avg. Mass Avg. Mass Avg. Mass Avg. Mass Avg. Mass
Avy. Flow, Loadiang,] Avg. Flow, | Loading,] Avg. Flow, | Loading, | Avg., | Flow, Loading, Avg. Flow, | Loading,] Avg. Flow, | Loading,
Conc. , 1pm kg/hr | Conc., | lpm kg/hr | Conc.,}] lpm kg/hr {Conc.,| 1pm kg/hr Conc.,| 1lpm kg/hr | Conc.,} lpm kg/hr
mg/ 1 (gpm) (ib/hr)} wmg/l (gpm) (1b/he)f wg/l (gpm) (Ib/hre) fmg/l (gpm) (lb/hr) [ mg/l (gpm) (ib/hr) wmg/1 (gpm) (1b/tr)
il 247 0.14 917 1764 10.3 14 38 0.03 14 1.4 0.003 S5 568 1.74 30 87 0.16
(57.29) 0.32 (466) (22.6) (10) (0.07) (0.9) K €9.007) (150) (3.83) (23) (0.34)
1343 217 17.5 624 1764 66.0 683 38 1.56 1021 3.4 0.21 1062 368 36.2 785 87 4.1
(57.29) (38.5) (466) (145.3) (10) (3.43) (0.9) (0.46) (150) 479-6) (23) (9.0)
0.98% 282 0.02 5.8%% 742 0.26 1.3 38 0,003 2.6 3.4 0.001 3.63% 935 0.2 1.9 81 0.01
(74.4) (0.04) (196) (0.57) (10) (0.007) 0.9 (0.002) (247) (0.45) (23) (0.02)
3, 1 215 0.002 J 0.1%%* 696 0,004 § 0. 1% 38 0.0002 0.1 3.4 2.Dx10:5 0.2% 935 0.01 0.1 87 0.001
72.8 (0.004) (184) (0.009) (10) (0.0005) (0.9) | (4.4x107%) (247) (0.02) (23) (0.002)
0.117 2602 0.002 | 0.038 1669 0.004 | 0,055 38 0.0001 0.26 3.4 5.3x10:5 0.08%) 477 0.0021 0,025 87 0.0001
(G9.22) (0.004) (444) (0.009) (10) (0.0003) (0.9) | ¢(i.2x107%) (126) (0.004 ) (23) | (0.0003)
1.49 252 0.023]13.04 142 0.58 22 38 0.05 4.9 3.4 0.001 0.912 568 0.0% 10.97 87 0.005
(66.63) (0.05) (196) {1.28) (10) (0.11) (0.9) (0.002) (150) (V.07) (23) (0.011)

*stratght. averagce
*kone valua ouly

(a)

concentration curves for each event.

(b)

cach pavancter,

Average Mass loadings for wet weather calculated by
concentration by the time welghted average flow, which were determined from the flow and

multiplying the time weighted average

Average wel wearher flows are time-weighted average flows for the sampling period for
These may vary for the different parameters within each storm,

(C)Average Mass Loadings for dry weather calculated by multiplying the eraight average
concentration from the time-veighted average flow from Table 5-7.




Figure 5-4 the dissolved solids at outfall 005 appear to correspond directly to
both the flow and rainfall intensity curves but this was not always the case at
the other outfalls. After plotring all the dissolved solids data and comparing
these curves to the rainfall intensity and flow curves, no conclusive statement
can be made concerning the reaction of dissolved solids to a storm event.

The reaction of total suspended solids to a storm event also varied with
each oqtfall and event. 1In a few cases, suspended solids correspond directly to
rainfall intensity and flow, but in most instances, as shown in Figure 5-4,
there was a time lag between fhe rainfall intensity peaké and suspended solids
concentration peaks.

The pollutant data from outfall 010 do show some interesting results. As
indicated in Tables 5-8 and 5-9, the dry weather concentrations of total dissolved
.solids, total iron, dissolved iron, phenols, cyanide, ammonia and sulfates are
greater than the wet weather -concentrations. The mean measured values under dry
conditions of 25 mg/l for phenols, 73 mg/l for ammonia and 718 mg/1l for sulfates
are quite high. These concentrations were brought to the attention of the mill
personnel who are further investigating the results. During runoff conditions
these levels were reduced significantly. The stormwater runoff at outfall 010,
therefore, appeared to dilute these pollﬁtants.

This same dilution effect was observed for phencls and ammonia concentra-
tions at outfall 011, although the levels are much less than those measured at
outfall 010. The mass loading data (Table 5-12) indicate that the dry weather
loading is at least one order of magnitude less than the wet weather loading of

phenols. 1In most cases the same is true for the ammonia loadings.

-65-



< LUBREL BN H B R B M S R IR NS |
E 120 . -
a 100} -
a
n 80 -
a
S 60 .
(VY]
& -
> 40}~
b TSS AVERAGE LOADING RATE
£ 2} 18.9 KILOGRAMS/HR. =
5 41.7 POUNDS/HR.
Lo 0 ) | T T | ] | S T U I I
-~ 103 .
< 700 Y Ty v 1v | §F T 7 VT r_
£ TDS AVERAGE LOADING RATE
= 500k ‘ 93.7 KILOGRAMS/HR.
8 : 206 POUNDS/HR.
2 so0F
[]
¥ 400}
o |
b
] 300~
o
3 200f ]
= _
2 RN S YN WU N RN U NUUEE TS U GHY S i
3.302 0. 3 r—r-r—T-TT T T T T T T
2.794 __ 0.1 —
” |
— w
52286 5 0.09 -
= Z
§ 1.778, S 0.07- —
.
=z 27 § 0.054~ -
= g SITE 1 OUTFALL 005
762 0.03} STORM 4/16/77 —
TOTAL RAINFALL 0.28 INCHES
- kel
A S i I s .
196.82 52,00 | SN S Bas S NRSND SR SR SANN SUNND SIS SEEN SR
“» 166.54 . 44,000p -
o [%] ﬂ
o =
S 136.26 S 36,0004 ]
2 = 1H
105,98 £ 23000k .
3 3
= 5.7 2 20,000 -
S
& 45.42 12,000} —
15.14 4,00011{ -

1000 1100 1200 1300 1400 1500 1600 1700

TIME

FIGURE 5-4: OQUTFALL 005 - SITE 1 TSS & TDS CONCENTRATIONS VERSUS
TIME COMPARED TO BASIN FLOW AND RAINFALL INTENSITY

~66—



From the limited data taken at outfalls 010 and 011, the concentrations of
phenols exhibited a consistent pattern. It appears tﬁat increases and decreases
in phenols loading in these drainage basins correspond directly to increases and
decreases in rainfall intensity with very little time lag.

In three cases out of five, ammonia showed a general trend of decreasing
concentration over the period of the storm. It appears that the stormwater
acted to dilute the ammonia over the course of the storm rather than cause a
"first flush" effect. In no case was a '"first flush" effect observed.

Detailed sample results for all outfalls for Site 1 are presented in
Appendix B.

Dustfall samples from drainage basin 010 were collected and analyzed for
dry weight. Calculations performed on the results determined the average daily
accumulation of dust in this basin where coal transfer was the major activity.
~The values ranged from 35.6 milligrams per day per square meter in a posi;ion
directly under a coal conveyor to 1.1 milligréms per day per square meter in an
area on the perimeter of the coal transfer area.

The next analytical step was to extrapnlate the average dustfall accumulation
over the entire basin and then to compare this total accumulation to the mass
loading of solids during a rainfall event. The average total accumulation of
dust in basin 010 was calculated at 0.19 kilograms per day. Comparing the
hourly dustfall accumulation to the hourly mass loading of solids during a
rainfall event, the dustfall percentage falls between 0.27 and 0.5%. Even
comparing the.totgl dustfall accumulations over the three dry days prior to the
3/27-28 storm, the dustfall percentage is still only 2.49% of the total solids

loading.

-67-



A summary of the dustfall data is included in Appendix B. Sufficient dust-
fall samples were not collected at Site 1 so that a'true quantitative analysis
could be run over a series of storm events. From the limited data gathered,
howaever, it is apparent that the amount of dustfall surrounding a raw materials
handling area will have a minimal effect on the total solids pollutant loading

from stormwater runcff.

5.4.2 Site 2 Results

Only two storm events occurred during the fiéld program {(May-June, 1977)
which were of sufficient magnitude to produce surface runoff. Data from these
events are summarized in Table 5-13.

The first storm event started as a steady downpour which then tapered off
to a drizzle with occasional heavy showers. Surface runoff was evident at all
-of the sampling locations. The rainfall intensity éurve for this storm eveht is
shown in Figure 5-5. |

The second storm event was short in comparison to the first, but again re-
sulted in a considerable amount of surface runoff at all of the sampling sites.
This storm was also a heavy downpour. Due to manpower constraints and equipment
failure, very little data except total rainfall and storm curation was gathered.

There were also several other small storm events which resulted in 1.3cm
of rain or less. Because most of the plant area is semi-permeable and level,
surface runoff was not detected during any of these storms.

Table 5-14 shows the average flows and ranges of flow for several of the
outfalls during dry and wet weather. Complete information exists only for out-

falls 004, 006, and 007.
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TABLE 5-13

STORM EVENT DATA
SITE 2
MAY - JUNE, 1977

Maximum
Average Rainfall
Rainfall Intensity
Total Rainfall Intensity During Storm
Date Storm Beginning Storm Ending cm (inches) em/hr (in/hr) cm/hr (in/hr)
6/9-
6/10/77 0500 (6/9) 1500 (h/10) 4.45 (1.75) 0.13 (0.05) 1.42 (0.56)
6/20/77 0900 2030 2.59 (1.02) 0.23 (0.09) _{a) (2
(a)

No rainfall intensity data were collected on June 20 due to equipment failure
and manpower constraints.
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TABLE 5-14

DRY VS. WET FLOWS
. SITE 2
MAY - JUNE, 1977

(a)

Sampling Average Flow Range,
Outfall Date Condition lpm (gpm) lpm (gpm)
5/10 Dry - -
002 (P 5/18 Dry 53 (14) 23-91  (6-24)
- 6/9-10 Wet - -
6/20 Wet - -
5/10 Dry . 163 (43) 132-310 (35-82)
004 () 5/18 Dry 413 (109) 223-727 (59-192)
6/9-10 Wet 549  (145) 163-988 (43-261)
6/20 Wet 382 (101) 189-795 (50-~210)
5/10 Dry 1120 (296) 655-3410 (173-900)
006 (&) 5/18 Dry 2150 (568) 1540-3293 (407-870)
- 6/9-10 Wet 2498 (660) 730-4290 (193-1133)
6/20 - Wet 3066 (810) 1692-9463 (447-2500)
5/10 " Dry 4.5 (1.2) 4.0-4.9 (1.0-1.3)
007 5/18 Dry 2.9 (0.8) 2.5-4.0 (0.7-1.0)
6/9-10 Wet 45 (12) 1.1-216 (0.3-57)
6/20 Wet 291 (77) 45-5776 (12-1526)
5/10 Dry - -
009 ) 5/18 Dry 5344  (1412) 5223-5465 (1380-1444)
6/9~10 Wet - -
5/20 Wet - -
5/10 Dry - -
010a® 5/18 Dry 1.08x105 (28570) 1.03x10%-1.12x10% (27280-29580)
6/9~10 Wet - -
6/20 Wet - -
5/10 Dry - -
0108 5/18 Dry 5.14x10* (13590) 3.3x10*-6.6x10"* (8640-17480)
6/9-10 Wet - -
6/20 Wet - -
(a)

Flow data were not collected
013, 014, and 015.

Straight averages.

(b)
(c)

Time-weighted averages.

at outfalls 003, 005, 008, O11, 012,
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In general, average wet weather flows were higher than dry weather flows.
One notable exception is that the average dry weather flow on May 18 at outfall
004 was greater than the flow during the storm of June 20. This is brobably due
to an increa;e in process water flow on May 18, although the flow ranges for
both days indicate that a higher peak flcw occured on June 20.

The difference in average flow between dry and wet weather was not as evi-
dent at outfalls 004 and 006 as it was at outfall 007. While outfalls 004 and
006 showed average wet weather flows which ranged from one to-three times the
average dry weather flows, outf;ll 007 displayed average wet weather flows which
ranged from ten to cne hundred tiﬁes the dry flow. This‘was visually evident
during & storm event. The flow at outfall 007 increased from a steady trickle_
over the weir to a height above the weir, necessitating the conversion from a
90° V-notch weir to a recﬁangular weir.

Tbe flow data fqr storm eveﬁts at outfalls 004, 006, and 007 show some in-
teresting trends. Thé flow peaks at outfalls 006 and 007 corresponded very
closely to rainfall intensity peaks with almost no time lag. Figure 5-5 also
shows the hydrograph of June 9-10 for outfall 007. At outfall 004 the time lag
between rainfall intensity peéks and flow peaks ranged from 0.5 to 3.5 hours.
The difference was probably due to the type of drainage basin associated with
each outfall. Outfalls 006 and 007 receive stormwater either directly from roof
drains or from paved areas. The basin which drains to outfall 004 is a mostly
unpaved (pefmeable) area, causing the time lag between rainfall peaks and runoff

peaks.
Tables 5-15,  5-16, and 5-17 through 5-~23 show the range of concentrations,

the mean concentrations, and the average mass loadings of the pollutants analyzed
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TABLE 5-15

RANGE OF POLLUTANT CONCENTRATIONS AT THE
SAMPLING LOCATIONS AT SITE 2 IN mg/l
MAY - JUNE, 1977

Outfall
002 003 004 006 . 007 008 009
POLLUTANT Dry Wet Dry | Wet Dry Wet Dry _ Wet Dry Wet Dry Wet Dry Wet
Total Suspendeq
Solids 11-29 | 9-176 11-132]| 2-47 3-39 20-416 | 8-2537 |1-60 |3-119 |22-56 |19-89 | 4-58 55-109
Total Dissolved :
Solids 91-2019| 112-284 93-148| 113-205 | 160-359 | 102-159 [ 145-490 | 54-245 | 107-418 | 112-172 | 224-265| 116-138 | 151-251
Total tron 0.20-1.21 0.18-2.2 1.0-2.2 | 2.8-7.5] 0.78-1.4] 3.0-5.2
Pissolved n.d.-0.2| 0.1-0.6 0.1-0.3] 0.1-0.7] 0.1-0.3 | 0.2-0.4
Iron d
Qutfall
(a) (a) (3) (a)
010A 0108 o011 . 012 013 014
POLLUTANT Dry Wet Dry Wet Dry Wet Dry Wet Dry Vet Dry Wet
Total Suspended :
So0lids 5-37 3-48 13-28 | 12-702 56-2684 29-563 12-1380 24-121
Tatal Dissolved
Solids 76-125 131-253 89-133 137-239 299-681 222-546 355-1690 232-524
(b)
Total Iron 0.57-1.3 0.93-5.9 1.5 0.74-225 11-25 1.5-26 0.82-28 0.95-14
) ®)
Dissolved Iron 0.1 0.1-0.4 0.2 a.d.-1.1 0.2 0.1-0.6 0.9-1.1 0.2-1.2
(e)
Phenol n.d.-0.01} n.d.-0.02 | 5.4.-0.01 n.d.-0.06 n.d.-0.02 0.01-~ 0.01-
0.19 0.04
Cyantde(Total) (£)|  0.01 0.01 n.d.-0.01} n.d.-0.02 () 0.09-0. 0.38-
- 0.72
Ammonta 3.8-8.6 0.1-0.7 7.1® 0.07-4.1 0.23- 0.41- 18-39
0.43 1.6
Sulfate 195-270 52-128 36-190
(a)
No dry weather samples collected.
(b
)Only one sample analyzed.
(c) . .
Cyanide was not analyzed at this outfall.
(d)
n.d.-not detectable. Detectable limit for dissolved iron is 0.02 mg/1.
(e) . .
n.d.-not detectable. Detectable limit for phenol is 0.001 mg/l.
(£)

n.d.-not detectable. ' Detectable

limitc for
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TABLE 5.

~16

MEAN POLLUTANT CONCENTRATIONS IN mg/l AT SITE 2

MAY - JUNE, 1977
W Pollutant

T T Sampliog | Total
Outiall | Condition TSS J‘___I‘[1§~ _ __B?f‘."ll__l‘_.“?_.'l__,_l Nissolved Ixon | Phenol Cyanide Ammonia 1 Sulfate
002 bry 20 749
- Wet 41 3L I Y N - N
003® bry
Lo fMet 21 nwe o\ - - S
004 Dry 13 157 0.61 0.08
T N . 11 216 0.51 0.14 _ .
006 Dry 96 130
e | et 298 223 - —_—
007 Dry 15 118

] et . 35 27 - ) .
008 Dry 44 149 1.6 0.21
U L 241 5.2 0.2 _
009 Dry 32 124 1.1 0.2
e Yer 73 201 4.0 0.2 .
U104 Dry 18 104 0.85 0.1 0.01 0.0t 18.45
- Wet 23 183 1.75 0.2 0.004 0.01 0.26 L
0108 bry 19 102 -(b) -(b) 0.005 0.005 -(b) '
| juet 60 183 18 0.2 Jo.o1 | 0.011 0.6 ”"“T_ R
Oll(a) Dry
Lol wer 853 471 118 0.18 o 0.01 0.33 232
012(®) Dry

. et 257 360 1.4 o2 0,06 0.2 1.6 e
013 Hiy .
~ Wet 392 959 1 12.6 1.0 0.03 0.55 29.3 129
le(u) bry
] Wet 64 416 - 5.8 0.5

(a) No dry weather samples collected.

(h) Only one sample analyzed.



TABLE 5-17
/ .
AVERAGE MASS LOADINGS OF POLLUTAnTS ?)»{P)»(c). (f)
DRY VS. WET WEATHER
MAY-JUNE, 1977
OUTFALL 002-SITE 2

Date 5/18 (Dry) 6/9-10 (Wet) : 6/20 (Wet)(d)

Avg. Avg. Avg.
( Avg. Mass . .| Avg. Mass 1 Avg. Mass

Avg.e) Flow, | Loading), Avgfe) Flow, | Loading, Avgfe) Flow, Loading,

Conc., lpm kg/hr Conc., lpm kg/hr | Conc., lpm kg/hr

Parameter mg/1 (gpm) (1b/hr) | mg/l (gpm) (1b/hr) | mg/l (gpm) (1b/hr)
Total Suspended 20 53 0.07 65 53 0.21 37 53 0.12
Solids (14 (0.14) (14) (0.45) (14) (0.26)
Total Dissolved 114 53 0.36 212 ‘ 53 0.67 133 53 0.42
Sc¢lids (14) (0.8) (14) (1.48) (14) (0.93)

(a)

Average mass loadings for wet weather calculated by multiplying the time weighted average
concentration by the time weighted average flow, which were determined from the flow and
concentration curves for each event.

(b)

Average wet weather flows are time weighted averdge flows for the sampling period for
each parameter. These may vary for the different parameters within each storm.

()

Average mass loadings for dry weather calculated by multiplying the straight average
concentrations from the Appendices by the average flows from Table 5-14.

(d)

liet weather average mass loadings were estimated using dry weather flows because wet
weather fiow data were not obtained.

(e)
(£)

Straight average used.

No dry flow data collected on 5/10/77.



TABLE 5-18

AVERACE MASS LOADINGS OF POLLUTANTs (3)» (), ()
DRY VS. WET WEATHER
MAY-JUNE, 1977
OUTFALL 004 - SITE 2

late ) 5/L0 (Dry) 5/18 (Dry) 6/9-10 (Wet) 6/20 (Wet)
Avg. Avg. Avg. Avg.
Avg. Masgsa Avg. Mass Avg. Masa Avg. - Mass
Avg. Flow, Loadlng, Avg. Flow, Loading, Avg. Flow, Loading, Avg. Flow, Loading,
Conc., lpm kg/hr Conc., 1pm kg/hr | Cone., | 1lpm kg/hr |Conc., 1pw kp/hr
Parameter ng/1 (gpm) (1b/hr) | wmg/l (gpm) (lb/hr)] mp/l (gpm) (ib/hr) | mg/l (gpm) (1b/hr)
Total Suspended 9 1613 3.09 15 413 0.37 1C 662 0.4 9 401 0.22
Solids (43) (0.2) (109) (0.81) (175) (0.88) (106) (0.48)
Total Dissolved 155 163 1.5 160 © 413 4.0 250 662 9.9 203 401 4.9
Solids (43) (3.3) (109) (8.8) (175) (21.8) (106) (10.8)
Total Iron O.Z(d) 163 0.002 0.68 1;13 0.02 0.49 662 0.02 0.36 401 0.01
43) (0.004) (109) (0.04) (175) (0.04) (106) (0.02)
Dissolved Iron n.d.(e) 163 - 0.06 413 0.001 0.11 693 0.005 0.04 424 0.001
(43) (109) (0.002) |(0.002) (183) (0.011) (11?) (0.002)
................ .
(a)

Average mass loadings for wet weather calculated by multiplying the time weighted average
concentration by the time weighted average flow, which were determined from the flow and
concentration curves for each event.

(b)

Average wet weather flows are time weighted average flows for the sampling pexriod for
each parameter. These may vary for the different parameters within each storm.

(c)

Average mass loadings for dry weather calculated by multiplying the straight average
concentrations from the Appendices by the average flows from Table 5-14.

(d)

One value only.

(e)n.d.—not detectable. Detectable limit is 0.02 mg/l.



TABLE 5-19

AVERAGE MASS LOADINGS OF POLLUTANTS

DRY VS.

MAY-JUNE, 1977
OUTFALL 006 - SITE 2

WET WEATHER

(a), (b), (c)

Date 5/10 (Dry) 5/18 (Dry) 6/9-10 (Wet) 6/20 (Wet)

Avg. Avg. Avg. Avg.

Avg. Mass Avg. Mass Avg. Mass Avg. Mass

Avg. - Flow, Loading, Avg. Flow, Loading, Avg. Flow, Loading, Avg. Flow, Loadlng,

Conc., 1lpm kg/hr Conc,, lpm kg/hr Conc., lpun kg/hr Conc.,|] lpm kg/hr

Parameter mg/1 (gpm) (1b/kr) mg/1 (gpm) (1b/hr) mg/1 (gpm) “(1b/br) | wgl/l (gpm) (1b/ur)
Total Suspended 41 1120 2.8 130 2150 '16.8 495 1851 55 32 2824 5.4
Solids (296) (6.2) (568) (37) (489) (121) (746) (11.9)
Total Dissolved 112 1120 ‘7.5 148 2150 19.1 244 1851 27.1 186 2824 31.6
Sollds (296) (16.5) (568) (42) (489) (59.6) (746) (69.3)

(a)

Average mass loadings for wet weather calculated by multiplying the time weighted average
concentration by the time weighted average flcw, which were determined from the flow and

concentration curves for each event.

(b)

Average wet weather flows are time weighted average flows for the sampling period for

each parameter.

These may vary for the different parameters within each storm.

(C)Average mass loadings for dry weather calculated by multiplying the straight average
concentrations from the Appendices by the average flows from Table 5-14.



AVERAGE MASS LOADINGS OF POLLUTANTS

TABLE 5-20

DRY VS. WET WEATHER
MAY-JUNE, 1977
OUTFALL 007 - SITE 2

(a), (b),(c)

Date 5/10 (Dry) 5/18 (Dry) 6/9-10 (Wet) 6/20 (Wet)
Avg. Avg. Avg. Avg.
Avg. Mass Avg. Mass Avg. Mass Avg. Hass
Avg, Flow, Loading, Avg. Flow, Loading, Avg. Flow, Loading, Avg. Flow, Load{ing,
Conc., 1pm kg/hr Conc., lpm kg/hr Conc., 1pm kg/hr Conc.,| ilpm kg/hr
Parameter wg/1 (gpm) (1b/hr) | mg/l (gpm) (1b/hr) | mg/l {gpm) (1b/hr) | mg/l (gpm) (Lb/hr)
Total Suspended 15 4.5 0.004 24 2.9 0.004 36 33.3 0.07 22 165.4 0.22
Solids 1.2) (0.009) (0.8) (0.009) (8.8) (0.15) (43.7) (0.48)
Total Dissolved 149 4.5 0.04 84 2.9 0.01 222 33.3 0.44 244 165.4 2.42
L Sol lds (1.2) (0.09) (0.8) (0.02) (8.3) (0.97) (43.7) (5.32)
(a)

Average mass loadings for wet weather calculated by multiplying the time weighted average

concentration by the time weighted average flow, which were determined from the flow and

concentration curves for each event.

(b)

each parameter.

()

These may vary for the different parameters within each storm.

concentrations from the Appendices by the average flows from Table 5-14.

Average wet weather flows are time weighted average flows for the sampling period for

Average mass loadings for dry weather calculated by multiplying the strajght average
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TABLE 5-21

AVERAGE MASS LOADINGS OF POLLUTANTS(a)’(b)’(c)’(d)
DRY VS. WET WEATHER
MAY-JUNE, 1977
OUTFALL 009 - SITFE 2

Date 5/18 (bry) 6/9-10 (Wet)
Avg. Avg.
Avg. Mass Avg. Mass
Avg. Flow, Loading, Avg. Flow, Loading,
Conc., lpm kg/hr Conc., lpm | kg/hr
Parameter mg/1l (gpm) (1b/hr) mg/1l (gpm) (1b/hr)
Total Suspended 32 5344 10.3 73 5344 23.4
Solids (1412) (22.7) (1412) (51.5)
Total Dissolved 124 5344 39.8 201 5344 64.4
Solids (1412) (87.6) (1412) (141.7)
Total Iron 1.1 5344 0.35 4.0 5344 1.28
(1412) (0.77) (1412) (2.82)
Dissolved I[ron 0.2 5344 0.06 0.25 5344 0.08
(1412) (0.13) (1412) (0.18)
(a)

Average mass loadings calculated by multiplying the straight
average concentrations from the Appendices by the straight
average flow.

(b)Wet weather average mass loadings were estimated using dry weather
flow data because wet weather flow data were not obtained.
(©)No dry flow data collected on 5/10/77.

(d)No sample collected on 6/20[77.




TABLE 5-22

AVERAGE MASS LOADINGS OF POLLUTANTS(a)’(b)’(C)’(d)
DRY VS. WET WEATHER

MAY-JUNE, 1977
OUTFALL 010A - SITE 2

-08—

Date 5/18 (Dbry) 6/9-10 (Wet)
Avg. Avg.
Avg. Mass Avg. Mass
Avg. Flow, Loading, Avg. Flow, Loading,
Conc., lpm kg/hr Conc., lpm kg/hr
Parameter mg/1 (gpm) (1b/hr) mg/1 (gpm) (1b/hr)
Total Suspended 23 1.08x10° 149 19 1.08x10° 123
Solids (28570) (328) (28570) (271)
Total Dissolved | 104 1.08x10% 674 183 |1.08x105 1186
Solids (28570) | (1483) (28570) | (2609)
Total Iron 1.06 1.08x10° 6.87 1.73 |1.08x10° 11.21
(28570) (15.11) (28570) (24.66)
Dissolved Iron 0.1 1.08x10° 0.65 0.2 |1.08x10° 1.3
(28570) | (1.43) (28570) | (2.86)
Phenol 0.005 §1.08x10° 0.03 0.01 |1.08x10° 0.06
(28570)| (0.07) (28570) | (0.13)
Total 0.01 1.08x105 0.06 0.01 |1.08x10° 0.06
Cyanide (28570)| (0.13) (28570) | (0.13)
Ammonia 4.9 1.08x10° 31.7 0.27 |1.08x10% 1.75
(28570) | (69.7) (28570) | (3.85)

(a)Average mass loadings calculated by multiplying the straight
average concentrations from the Appendices by the straight
average flow.

(b)Wet weather average mass loadings were estimated using dry weather
flow data because wet weather flow data were not obtained.

(C)No dry flow data collected on 5/10/77.

(d)No sample collected on 6/20/77.
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AVERAGE MASS LOADINGS OF POLLUTANTS

‘TABLE 5-23

DRY VS. WET WEATHER

MAY-JUNE, 1977
OUTFALL 010B - SITE 2

(a), (b), (c)

(a)

the Appendices by the straight average flow.

(b)

wet weather flow data were not obtained.

(¢)
(d),

One value only.

No dry flow data collected on 5/10/77.

Date 5/18 (bry) 6/9-10 (Wet) 6/20 (Wet)
Avg. Avg. Avg.
Avg. Mass Avg. Mass Avg. Mass
Avg. Flow, Loading, Avg. Flow, Loading, Avg. Flow, Loading,
Conc., lpm kg/hr Conc., lpm kg/hr Conc.|.- 1lpm kg/hr
Parameter mg/l (gpm) (1b/hr) | mg/l (gpm) (1b/hr)| mg/l (gpm) (1b/hr)
Total Suspended 22 |5.14x10% 67.8 71 |5.14x10" 219 44 | 5.14x10% 136
Solids (13590) | (149.2) (13590) (482) (13590) (299)
Total Dissolved 102 |5.14x10% 314.6 185 [5.14x104 570.5 181 | 5.14x10% 558.2
Solids (13590) | (692.1) (13590) | (1255.1) (13590) | (1228)
Total Iron 1.5@ |5 14x10 4.63 20.3 |5.14x10"% 62.6 3.75 |5.14x10" 11.57
(13590) | (10.2) (13590) | (137.7) (13590) | (25.45)
Dissolved Tron |0.2'% |s.14x10% 0.62 0.21 |5.14x10% 0.65 10.19 |5.14x10 0.31
(13590) | (1.36) (13590) (1.43) (13590) (0.68)
Phenol 0.005 |5.14x10% 0.02 0.014 |5.14x10% 0.04 0.005 | 5.14x10" 0.02
(13590) | (0.04) (13590) (0.09) -(13590) (0.04)
Total Cyanide 0.005 |5.14x10" 0.02 0.011 [5.14x10" 0.03 0.01 |5.14x10" 0.03
(13590) | (0.04) | (13590) (0.07) (13590) (0.07)
Amnonia 7.1 5. 1410 21.9 0.32 |[5.14x10" 0.99 0.98 |5.14x10" 3.02
(13590) | (48.2) (L35:0) (2.18) (13590) (6.64)

Wet weather average mass loadings were estimated using dry weather flow data because

Average mass loadings calculated by multiplying the straight average concentrations from




at each of the outfalls for both dry and wet weather. Mass loadings were caicu-
lated in the same manner as at Site 1. Wet weather mass loadings at outfalls 002,
009, 010A, and 0l0B were calculated using the mean dry weather flow at each of
these outfalls to obtain a best estimate of storm loadings.

Table 5-24 shows the mean pollutant concentrations for both dry and wet
weather conditions at location 015 (river water intake). These values were to
serve as background data because all the water used Ly the plant comes from the
river. The dry and wet weather data were not significantly different. Thus,
any increase in pollutant concentrations at any of the sampling locatiéns during
wet weather could be due to stormwater runoff and not to the river water quality.

Table 5-15 through 5-23 show differences between dry and wet weather condi-
tions. With few exceptions, the wet weather concentrations and mass loadings of
pollutants were higher than those for dry weather. Dry and wet mean values for
dissolved iron at outfalls 008 and 009 were identical as were the dry and wet
values for total'cyanide at outfall 010A. Total suspended sélids and total iron
were very similar at outfall 004 during both weather ccnditions. Dry weather
values for total dissolved solids and ammonia for outfalls 002 and 010A respec-
tively were considerably higher than during wet weather.

Total dissolved solids concentrations were much higher than total suspended
solids concentrations at all of the outfalls during both dry and wet weather
- conditions with two exceptions., those being the wet weather concentrations at
outfalls 006 and 0l1l. A consistent pattern was established for total suspended
solids. A direct relationship exists between TSS concentration and rainfall
intensity. An increase in rainfall intensity corresponded directly to an increase

in TSS concentration with no time lag. This is shown in Figures 5-6, 5-7, and



TABLE 5-24

MEAN POLLUTANT CONCENTRATIONS, mg/l
IN THE TIDAL RIVER AT SITE 2
MAY-JUNE, 1977
(SAMPLING LOCATION 015)

Mean Pollutant Concentrations, mg/l
Pollutant Dry Wet
TSS ' 19 35
TDS 120 ’ 182
Total Iron 0.43 0.83
Dissolved Iron 0.1 0.3
Phenols ’ 0.005 0.010
Tctal Cyanide 0.004 -
Ammonia ' - 0.34
Sulfates 20 -
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5~8. These Figures show the'rainfall intensity plot as previously indicated in
Figure 5-5. Although Figure 5-7 shows a direct relationship between TDS and
rainfall intensity, again as at Site 1, TDS concentrations were generally found
to be erratic in relation to rainfall intensity and no consistent pattern was
observed. No conclusive statements can be made concerning this relationship.
This is most evident in Figures 5-6 and 5-8.

Several interesting trends occurred with total and dissolved iron. Six out
of nine outfalls showed that an increase in-rainfall intensity also corresponded
directly to an incréase in total iron concentration with no time lag. Figures 5-7
and 5-8 show this relationship. ﬁowever, this was not true of dissolved iron,
since five out of nine outfalls showed dissolved iron to vary inversely with
total iron. As total iron concentration decreased, dissolved iron concentration
would increase and vice versa.

Although there were only limited data for phenols, a pattern was observed
simiiar to that at Site 1. Phénol concentfation peaks were found to correspond
with rainfall intensity peaks. This is most evident in Figure 5-7.

There appears to be no relationship of any kind between cyanide or sulfate
concentration and razinfall intensity, although limited data prevent drawing any
definite conclusions. No conéistent pattern exists.

As at Site 1, three outfalls out of five showed that ammonia concentrations
decreased over the period of the storm. Ammonia concentration appeared to peak
around the time of the first rainfall intensity peak and then slowly decrease
throughout the remainder of the storm event. Apparently, the stormwater dilutes
the ammonia rather than causing a "first flush" effect. Figures 5~7 and 5-8
clearly depict this dilution effect. In no case was the "first flush" effect

observed.
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Detailed sample results of all outfalls for Site 2 are presented in Appen-
dix B.

Dustfall sampies were collected in two areas at Site 2, the Sinter Plant
area and the coal aﬁd coke storage area. These samples were analyzed for dry
weight only. Calculations were performed on the results to determine the average
daily accumulations of dust in these two drainage basins. The data are presented
in Appendix B. The daily accumulations of dust were greater in the Sinter Plant
area th#n in the raw materials storage pile area. This was due to the low
activity in these storage areas during the sampling program. The average accumu-
lations were 2.6 milligrams per day per square meter compared to 3.6 milligrams
per day per square meter for the Sinter Plant area.

The next analytical step was to extrapolate these average accumulations
over the entire runoff basin and then to compare the total accumulation to the
mass loading of solids during a rainfall event. ‘At the Sinter Plant area, the
average fotal accumulation was 0.17 kildgrams per day. Comparing this to the
average dry and wet weather loadings of total solids sampled at outfall 009, the
dustfall accumulations are not significant. The total dry mass loadings were
approximately 50 kilograms per hour. The dustfall data from the Sinter Plant
have little significance when compared to the mass loading because the sampling
point for runoff in this area was a storm drain in which most of the flow was
process water and not runoff water. The dustfall data do indicate the quantity
of dustfall to be expected in such an area and allow for comparision with other
dustfall sites.

No comparisons to mass solids loading in the raw material area were performed

because of the lack of significant runoff data in that area.
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5.4.3 Comparison of Results from Sites 1 and 2

In general, a comparison of the data from the ﬁwo sites while indicating
similar pollutant trends, shows considerable differences attributable to the
characteristics of the site. The data from both sites indicate that stormwater
runoff from coal and coke storage and handling areas may be a potential problem
if no control exists, when comparad to Best Available Technology Economically

Available (BATEA) Effluent Guidelines prepared for Iron and Steel Manufacturing(B)

(12)(13) (See Section 2.0). However, there was

and with water quality criteria.
a great difference between the two sites. Site 1 which had much higher loadings
from the coal pile area, does not present a problem bécause the piles are diked
and runoff is collected in a pond and recirculated as a fugitive air emission
contrcl system. The samples collected inside the diked area are probably unique
and may not be representative of the iron and steel industry. At Site 2 the
.TSS valpes for the coal storage areas are well within the range of 26-2080 mg/l
TSS for typical urban runoff. (See Section 7.0).(14)(15)(16) On the other
hand, the range of TDS concentrations encountered in these areas at Site 2
exceeded the average concentration of 250 mg/l TDS for typical urban stormwater
runoff.(lé)(lS)(l6) N
Average wet weather concentrations and mass loadings of pollutants were
higher than dry weather average values at both sites. Similar trends were
observed for pollutant concentrations. TDS concentrations were with few excep-
tions higher than TSS at all of the sampling locations during dry and wet weather
conditions. In addition, TDS concentrations were found to be erratic in relation
to rainfall intensity and no consistent pattern was observed. Such was not the
case with TSS concentration. A direct relationship existed between TSS concen-
tration and rainfall iatensity at Site 2. An increase in rainfall iatensity

corresponded directly to an increase in TSS concentration and vice versa with

little time lag. A similar pattern existed for total iron and phenols. Dissolved
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iron was found to vary inversely with total iron. As total iron concentration
decreased, dissolved iron concentration would increaée and vice versa. A "dilu-
tion" effect was observed with ammonia. Ammonia concentration generally peaked
at a time corresponding to the first rainfall intensity peak and then decreased
slowly throughout the remainder of the storm event. In no case was the "first

-

flush" effect observed with any of the pollutants at either site.

5.5 Problem Areas

There were certain physical problems that were common to both sites in
quantifying and qualifying the runoff. These problems can be extrapolated to
pertain to the iron and steel industry as a whole when evaluating stormwater
runoff.

The biggest problem encountered during the runoff program was the avail-
ability of manpower to ensure that flow data and samples were collected at every
sampling point on a régular basis throughout the runoff period. Because a
runoff field program is controlled by meteorological events, it is too costly to
maintain an entire field crew on site at all times. Due to the unpredictability
of the rainfall duration and the quantities of runoff, the on-site technicians
may be faced with the enormous task of collecting samples, taking rain wedge
readings, measuring flow where automated equipment is not used, and preserving
samples du;ing a lengthy storm while awaiting the arrival of backup personnel.
This probem was not as apparent at Site 1 as it was at Site 2. The following
factors decreased the efficiency of the on-site technicians at Site 2:

1. The physical size of the plant - Sampling points were spread out.

With the 32 KPH speed limit it took, at the minimum, 1-1 1/2 hours to
complete a circuit of all the sampling sites.

2. The number of sampling points - Twice as many points were sampled at
Site 2 as at Site 1. Not all of these points could be treated the
same way. Some samplers had to be turned on and flow adjusted only
after a certain amount of runoff was encountered. Other points in-
volved the lifting of manhole covers to gain access to the storm sewer
lines. -90-




3. Long term runoff period - When runoff lasted more than 12 hours, the
ability of the technicians to keep up with the samples being collected,
replace bottles, batteries, and recorder tape, and preserve the samples
was hampered.

There are many ways of alleviating this manpower problem, but the most effi-
cient would be to limit the number of sampling sites. Continuous flow monitoring
and sampling should be kept to a minimum number of sites located only in areas where
stormwater runoff is a potential problem. Sampling equipment should be automated
at ali locations.

Steel mills built on flat terrain present another physical problem, i.e.,
drainage basin definition. In such mills, the surface morphology is so complex
that runoff from certain drainage areas can cross—-contaminate adjacent basins.
Diked areas, bermed areas, railroad crossings, and open ditches and construction
areas all contribute to cross-contamination when the surface topography across the
‘entire mill only varies a few feet. A pre-field study observation of a heavy rain-
fall can help in defining the runoff basinsi

Obtaining good dry weather flow data at all sampling locations was another
problem area. Where continuous flows existed, usually non-contact cooling water
was being used and discharged at a sampling poirt. In other cases, such as at
Outfall 006-Site 1, and Outfalls 012 and 013-Site 2, the dry weather flows were
intermittent. There is no way of separating process water from runoff water during
a sampling period. The only means of alleviating this problem is to have éontrol
of the process or non-contact cooling water or to maintain continuous records of
the process or non-contact cooling water entering the storm sewer systems.

Pollutant data would be enhanced if dry weather samples wére collected just
prior to a rainfall event. In most cases when runoff flow levels have risen enough
to trigger a sample, the pollutant to be measured has already been affected by the

storm. An initial pre-event sample would better define the earlier reactions of
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the pollutants. In order to collect these pre-event samples, the field work
plan should include grab samﬁles at the‘first sign of precipitation, or sampling
at léast once a day when rainfall is imminent.

One problem common to both sites but not necessarily relevant to the whole
industry was the tidal backflow at some of the outfalls. Two outfalls at Site 1
and one at Site 2 were subjected to periodic backflows due to abnormally high
tides. These backflows produced erroneous flow data and also caused contamination
of the waters upstream of the outfall weirs. At those times when tidal backflows
were observed, sampling equipment was turned off and the samples discarded.
Sampling locations near intertidal zones should be avoided.

One of the equipment problems encountered at both sites was with the weighing
bucket rain gage. No matter where this rain gage was located, the always present
ground vibration caused the pen linkage assembly to bounce and jam. For this
reason, all the records from the weighing bucket gage were of poor quality. The
records from the tipping bucket gage gave much better data because ground vibra-
tions did not affect the sensing device.

The use of special measuring equipment such as the Gurley Current Meter to
measure flows at outfalls 008, 009, 010A, and 0l0B at Site 2 posed a problem
because too much time was spent setting up and taking these readings during a
runoff., If special flow measuring or sampling equipment is to be used during a
runoff program, extra fieid personnel should be employed to handle them. By
keeping a runoff program as automated as possible, the on-site technicians can
concentrate on maintaining the automated installation.

Finally, a minor equipment problem occurred with the bubbler line from the
flow meter. The bubbler line emits air into the runoff stream. On occasion
this influx of air caused enough biological growth around the outlet of the

bubbler line to restrict the air flow. When bubbler type flow meters are used
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on a runoff program, care must be taken to pefiodically maintain the bubbler
lines so they are free of any obstructions or fouling. This problem only occurred
once at Site 1. A periodic check of the air flow was immediately incorporated

into the maintenance procedures.
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6.0 TASK III - CONTROL OF CONTAMINATED STORMWATER

In the course of touring several mills, a few methods of controlling
stormwater were found within the industry. The only system installed primarily
for stormwater control was at the Armco-Houston Plant. A literature search was
conducted to survey methods of control used by other industries that might be

applicable or adaptable to steel mills.

6.1 Iron and Steel Industry Control Systems

The Armco-Houston Works has diked its coal piles as a control measure for
both fugitive air emissions and stormwater runoff. Blowdown from a cooling
tower is discharged to a concrete holding basin. On dry days, 190,000 liters of
this water (equivalent to 6mm of rain) are sprayed on the coal piles to control
fugitive air emissions. To guard against runoff, dirt dikes were built around
the coal piles. Runoff from the spray and stormwater is channeled to a holding
pond. This water either evaporates or percolafes into the soil. The pofential
exists for the stormwater and spray runoff to be recycled and used as a spray
for the control of fugitive air emissions. This process controls a source which
can contribute both to fugitive air emissions and contaminated stormwater. This
control process is only practical at mills located in areas where the pogential
evapotranspiration is more than the mean annual precipitation. Unfortunately
very few steel mills are located in such areas.

Six of.the twelve plants contacted collect stormwater runoff with process
wastewater for subsequent terminal treatment. This necessitates a system of
combined sewers within the plant. In addition, a holdiﬁg pond prior to treatment

may be necessary to handle the high flows encountered. This control method can
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be costly to install (new sewer lines, etc.) and can be very costly to maintain.
In addition, it is not an effective control measure for an urban mill which has
space restrictions.

Several of the mills toured store their raw materials (predominantly iron
ore) in concrete bunkers or bins. Some of these bunkers have concrete floors and
stormwater has to be pumped out periodically. At other mills, the floors have drains
and stormwater percolates into the ground. These bunkers were not installed for
stormwater control but rather to guard against material loss; however, they do
serve a purpose in controlling steormwater. For thé bunkers with floors, stormwater
collected in the bunkers could easily be pumped to lagoons. For bunkers with drains,
the drains could be plugged to prevent the pile leachate from contaminating ground-
water.

Some plants use concrete walls as barriers for storing iron ore. These bar-
‘riers .extend below grade permitting stormwater to pefcolate through the ore into
the ground.

Some of the mills stored their raw materials in low graded areas where storm-

water would pool and eventually infiltrate or evaporate.

6.2 Other Industries

Very little information is available on the control of stormwater runoff from
industrial sites with the exception of the construction and mining industries. How-
ever, some of the technology developed for urban runoff control may be applicable

(17)

to the iron and steel industry. The inception of the swirl degritter shown in

Figure 6-1 is an example of such technology.
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Figure 5-1: Isometric view swirl concentrator as a grit separator
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This device, created originally to treat combined sewer overflows, requires
no mcving parts but utilizes a "swirl' action to effect separation and concentra-
tion of suspended solids from . stormwater flows. The swirl degritter is being
tested in Denver, Colorado for dual dry/wet weather flow treatment and has
demcnstrated potential as a control device.

Another urban runoff control technique with possible applications in the
industrial sector is the use of flat roof buildings. These roofs are utilized
for the detention of stormwater with subsequent settling and concentration of
larger fugitive emission suspended solids. The rainfall detention ponding
ring(ls) pictured in Figure 6-2 was developed by Wright;McLaughlin Engineers for
installation around a standard roof drain. It regulates the drainage rate of
the roof leader causing some settling of downstream receiving bodies. At an
iron and steel mill, this device could only be practically used on office buildings
and warehouses.

Botﬂ devices shown require periodic maintenance to remove concentrated
solids.

Several methods used by the mining and construction industries may be
applicable to the iron and steel industry. One involves the use of sediment
traps which are small, temporary structures used in various places to collect

(19).(20),(21), (22) Examples of such structures include small

coarse sediment.
pits dug near areas of concentrated runoff, straw-bale barriers placed across
small drainage ditches, and low gravel dikes placed across graded roadways or in
drainage ditches. Detention basins or sediment ponds are used on larger drainageways
and are designed to detain sediment-laden runoff and remove a significant amount

. (23) .
of both coarse and fine sediments. Several of the iron and steel plants

that were contacted were already using basins as a form of wastewater treatment

or as holding ponds prior to terminal treatment.
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NOTES:

ROOF DRAIN RING IS PLACED ARQUND
STAMDARD ROOF DRAIN INSTALLATION.

.NUMBER OF HOLE SETS AND RING DIAMETER
:TO BE BASED ON ROOF AREA DRAINED AND
IRUNUFF CRITERIA. MINIMUM SPACING TO BE
12" C.C.

|

jHEIGHT OF RING DETERMINED BY ROOF SLOPE.

USE BRASS OR STAINLESS STEEL

RAINFALL_DETENTION_PONDING RING
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Figure 6-2: Rainfall detention ponding ring for flat roofs
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7.0 TASK IV - TECHNICAL EVALUATION OF PROGRAM RESULTS

Table 7-1 shows a summary of the results for tﬁose areas at both sites
which had the highest pollutant runoff concentrations. The TSS and TDS values
are compared to typical urban runoff values. For the other parameters, water
quality criteria values are shown for informational purposes. This data cannot
be compared directly since receiving water sampling was beyond the scope of this
program. Sampled runoff from coal storage, coke storage, and coal and coke
handling were the areas which had the highest pollutant concentrations. The
coal storage area at Site 1 showed much higher values for most pollutants than
the same area at Site 2. Howevér, this site is not tfpical of the rest of the
industry because the piles are diked and recirculated stormwater and cooling
water from a by-product plant cooling tower are sprayed on the pile for fugitive
dust control. During dry days up to 190,000 liters of water is sprayed on the
.pile td prevent Wind erosion of coal fines. The fines retained in the pile by
this me;ns could be expected -to substantially increase the concentrations:of TSS
and total iron in the runoff compared to sites which do not have such a system.
It is also probable that the high TDS, ammonia, and phenol concentrations re-
sulted from the spray water system. Although this water originates from a
noncontact cooling system, it is probable that the water conrtains high concentra-
tions of TDS and also phenol and ammonia absorbed in the water from the coke
plant air.

In order to determine the potential gross'impact of stormwater runoff from
the mills sampled, the stormwater runoff mass loadings were compared to the
point source mass loadings which would exist under proposed BAT control.(3)
Since BAT is EPA's next step in the control process (July, 1984), this com-

parison was assumed to be valid.
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TABLE 7-1

SUMMARY OF RESULTS
Sites 1 and 2

POTENTIAL PROBLEM AREAS
MARCH-JUNE, 1977

Pollutant | Site| Potential Average Wet
No. Problem [Concentrations, (1b?(15)}16> Qa3
Areas mg/l Typical Values Water Quality
Urban Stormwater Criteria, mg/l
Runoff, mg/l ’
TsS 1 Coal Stor. 4187 26-2080 -
2 453
1 Coke Stor. 505
2 392 (d)
1 Coke & Coal 184
2 Handling .n.s. (c)
1 Coal Stor. 2289 250 -
DS 2 471
1 Coke Stor. 745
2 959 (d)
1 Coke & Coal 2158
2 Handling n.s. (¢)
1 Coal Stor. 39.3 - 0.3(Public
TOTAL 2 18 water supply)
IRON ; Coke Stor. ig.g ©) 0.1(Fresh
- water aquatic
1 Coke & Coa 2.4 life)
2 Handling n.s. (c)
1 Coal Stor. n.d. (a) - -
DISSOLVED 2 0.2
IRON 1 Coke Stor. 0.1
2 1.0(d)
1 Coke & Coall 0.1
2 Handliang n.3. (¢)
PHENOLS 1 Coal Stor. 0.39 - 0.001
i 2 - 0.01 (Domestic
1 Coke Stor. 0.06 water supply)
2 0.03 (d)
1 Coke & Coall 0.37
2 Handling n.s. (¢)
1 Coal Stor. n.d. (a) - 5.0 (Fresh
CYANIDE 2 n.d. (a) water & marine
(TOTAL) 1 Coke Stor. 0.01 aquatic life
2 0.55 (d) & wildlife)
1 Coke & Coal] n.d. (a)
2 Handling n.s. (c)
1 Coal Stor. 56 - 0.02(Fresh
AMMONTA 2 0.33 water aqua-
1 Coke Stor. 2.1 tic life)
2 29,3 |
1 Coke & Coalf 43
2 Handling n.s. (c)
1 Coal Stor. n.a. (b) - 250 (public
SULFATE 2 232 water supply)
1 Coke Stor. n.a. (b)
2 129 (4)
1 Coke & Coall 312
2 Handling n.s. (c)
(a) n.d. - none detected.
(b) n.a. - not analyzed.
(c) n.s. - no samples collected.
(d) There were two samplirg points near the coke storage area at Site 2. The average

concentrations for only one (outfall 013) are shown.
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Tables 7-2 and 7-3 compare average yearly runoff loadings to average yearly
effluent loadings from the activities and operations‘in several drainage basins.
The effluent loadings are based on a summation of proposed BAT Effluent Guide-
lines(3) for daily average values over thirty consecutive days for all processes
in a particular drainage basin. If only part of a process was located in a par-
ticular drainage basin, the loading was obtained by assigning a percentage of
the operation to the basin and then using an estimate of the production rate.(a)
The appropriate production rate and BAT Effluent Guidelines for each process in
a basin were then multiplied to cbtain an average annual effluent loading. All
operations.in a basin were then summed to obtain a total basin effluent loading.
Average annual runoff loadings for each basin were calculated by multiplying es-
timated acreage by average annual precipitation (based on the years 1970-1976).
by calculated runoff coefficients and by the mean pollutant concentrations from
‘the sampling program. Examples of these calculations appear in Appendix C.

To obtain a worst case situation, it was assumed that rainwater which
infiltrated the ground had the same mean pollutant concentration as the runoff.
Therefore, Tables 7-2 and 7-3 contain a column labeled 100% runoff as a worst
case. There are presently no BAT Guidelines for coal storage piles. However,
the coal pile storage area at Site 1 yielded higher annual waste loadings than
any of the summed point source loadings (based on BAT Guidelines) of the drainage
basins tested.

Since runoff is an intermittent occurrence, another analysis was performed
comparing average hourly mass loadings for each storm tested to average hourly
loadings allowed based on the proposed maximum 24-hour BAT Effluent Guidelines.

As in the previous analysis the allowable loadings from all point sources in a
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TABLE

7-2

COMPARISON OF AVERAGE ANNUAL RUNOFF LOADINGS WITH
AVERAGE ANNUAL POINT SOURCE LOADINGS
FOR SELECTED DRAINAGE BASINS

SITE

1

MARCH-APRIL, 1977

brafinage

o

on

(a)
b)
(c)

Avedvitlus and

Part ol Mold
Foundry;Coke
Storage aml
Transfor

Coal Tianafer;
(oa) Shaker
B8ldg; " of
Coke Arean

MHold Prepara-
tlon Shop; 's
of No. 2
Electele Yuar--
nace Shops Y
of Cok- Ovena;
Coke By-FPrud-
wets Area;
Coal Stovage;
2 of Mold
Foundrys
Parking Areas

Fstimated
Area,
flectates

2.1

24.5

| Avernge Annua
cn/yr(1a/yx)

(24}

1 Rajnfall

t/yr(gal/yr)

Est imated Runoff
Coelflclent(zs)

132(52)

132(5%2)

132(52)

-

3.5x107
(9.3x108)

1.4x107
(3.7x10%)

3.8x10° -
(1.0x10%)

0.2

Total Average Aunual Average Annual Uoret Case Averape Annual
Aver age Annus) Loadings Based on‘::f(" Runof £ Loudlngu}.)’(c’ Runoff lLoadings(100% Runoffh(‘)”(c)
Runoff, Effluent Culdelines,  * Kg/yr(1b/yr) xglyr(ib/yt P
1/yr(gal/yc) Xg/yr(ib/yr) Outfall Coal Pile Outfall Coal Plle
7.2x108(1.9x108) - T5$ 3600{8000) - 7SS 1.8x10%(3.9x10") -
CN 0.1 (0.2) N 0.4 (0.8)
NHy  14(30) iy 90 (200)
pOH 0.5 (1.0) poi 2.0 (5.0)
TFe 209(660) TFe 1020  (2250)
8.3x10%(2.2x105) 158 uso(uooc ISS  80(1R0) - 1SS 1400 (3100) -
o] 18(4m) (b) ch 0.5 (1.0) cN 7.0 (15.0)
NIty B0O(1700) NIy 36 (80) Nit; 600  (1300)
soR  36(80) poH 0.5 (1.0) poH 7.0 (15.0)
9.5x1067¢2.5x107) TSS 1850(4100) TSS I305(7290) { 4.1x105(9.0x10%) § TS 1.3x10Y(2.9xi0u") | 1.6x105(3.5x105)
N 18(40) (b) €N 0.2 (0.4) - cN 0.9 2.0) -
Ny BO0(1700) Wiy 300(700) }5.5x103(2.2x10") ) wHy 1300 (2800) 2. 1x10" (4. 7x10")
S0H  36(80) son 9(20) 36(80) g0t 30 (70) 150(300)
TFe - 3750(8200) TFe  —- 1.5x10% (3.3x10%)

Total cyanide.

Cyanides amenable to chlorination.

(3)

Coal pile drainage ditch was separate from the sampling station at

Outfall O11.
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COMPARISON OF AVERAGE ANNUAL RUNOFF LOADINGS WITH AVERAGE ANNUAL

TABLE 7-3

POINT SOURCE LOADINGS FOR SELECTED DKAINAGE BASINS
SITE 2
MAY-JUNE, 1977

T T Total Average Annual Worst Case Average
Estimated (26) Average Annual loadings Based on BAT Average Annual Annual Runoff Loadings
Dratnage | Acrivitles and Arca, Average Annua) Rainfall Estimated Ru?off Runof €, Effluent Guidelines,(3)(4) Runoff Loadings, (100Z Runoff),
Basin Operations Hectares cm/yc(1n/yr} | 1/ye(gal/yr) Coefficient {23) V/yc(gal/yr) Kg/yr(lb/yr) Kg/yr(1b/yr) (b) Ku/yr (1b/yx) (b)
010 | 172 of open 58.5 112(44) 6.4x10? 0.4 2.5x108 5% 1.8x10% (4.0x10%) 1SS 1.5x10% (3.3xta")| 1TSS  3.8x10" (8.4x10%)
Hearth Furnaces; (1.7x109) (6.6x107) CN 3)90 (200) CN 2.75 (6.1) CH 7.0 (15.4)
Cuke Storaye; Nity 3700 (8100) NH3 150 (330) NH,y 3184 (845)
Coke Ovens qUH 180 (400) $oM 2,75 (6.1) soH 7.0 (15.4)
and By-Product
Area; Raflroad
Tracks
o1l Coal Storaue 4.0 112(44) 4.5x107 0.2 9.1x106 _ TSS 7760 (1.7x10")| 1SS  3.8x10% (8.4x10")
a.26107) (2. 4x106) - NHy 3.0 (6.6) NHy 15 3
401l 0.09 (n.2) $OH 0.45 (0.99)
TFe 164 (361) TFe 810 (1280)
012 Coke Storage; 0.53 112(44) 6.1x106 0.2 1.2x108 - TS5 310 (680) 1SS 1570 (3455)
Coke Mand] - (1.6x108) © (3.2x108) CN 0.2 (0.53) Cn o 1.22 (2.7
ton: Coke y- Nity 1.2 (2.64) NH; 6.1 (13.4)
Product. Area $0R 0.05 (0.11) $0H  0.24 (0.53)
’ TFe 14 (30) TFe 69 (152)
ol Coke Storage; 0.61 112(44) 6.8x10° 0.2 1.4x10° - TSS 550 (1210) TS5 2670 (5875)
Coke Handl - (1.8x10%) (3.6x10%) CN 0.8 (1.7) N 3.74 (8.23)
ing; Coke 3y- NHy 41 {90) Nil3 199 (438)
Product Arca $0H 0.04 (0.09) $OH 0.2 (0.44)
TFe 18 {40) TFe 86 (189)
(a)

(b)

Total cyanide.
Used 0108 data.

(c)

Cyanides amenable to chlorfnation. 3



given drainage basin were summed. Tables 7-~4 and 7-5 present this evaluation

for the two sites. These data show that TSS mass loa&ings were greater than the
summed drainage basin point source loadings (based on BAT Effluent Guidelines)

for moderate to heavy intensity storms. The other parameters are of the same
magnitude or less than the drainage basin point source loadings. It can, there-~
fore, be concluded that at some sites it may be beneficial to control TSS in
runoff from certain activities and operations to bring them down to the same
order‘of magnitude as point sources based on the proposed BAT Effluent Guidelines.

While the slag disposal areas at Site 2 did not contribute significantly to
stormwater contamination, some of the mills visited in this program do have slag
disposal piles which have a high potential for contaminating stormwater runoff.
Slag disposal areas may also provide an opportunity for leachate contamination
of groundwater, an aspect of nonpoint sourcé contamination beyond the scope of
this program. Both mills surveyed had highly permeable soils. If a worst-case
is assumed where the infiltrate has pollutant concentrations similar to the
runoff, approximately three to four times as much material from these mills
could infiltrate the soils and potentially reach the groundwater. A groundwater
evaluation program may be warranted to verifv this assumption.

Due to drainage patterns in the areas of iron ore and pellet storage, it
was impossible to set up sampling sites to mohitor stormwater runcff. At both
sites, runoff from the iron piles ended up in ponds or depressions and never
reached the receiving body. In addition, there was no distinct source from
which to collect samples, such as the coal pile drainage ditches in the coal
storage areas. Further studies should concentrate on the storage areas not

covered in this program.
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Drafnage
Basin

010

011

TABLE 7-4

COMPARISON OF AVERAGE HOURLY POINT SOURCE LOADINGS
FOR DRAINAGE BASINS WITH AVERAGE RUNOFF MASS LOADINGS FOR SEVERAL STORMS

SITE 1
MARCH-APRIL, 1977

(a) n.d. - no data obtained.

Averape llourly Loadings Based
Average Hourly on Maximum for 1 Day BAT Avetage Mass Loadings of Pollutants fn Runoff,
Croduction Rates, Efftuent Culdelines, kg/hr (1b/hv) .
K/hr (1b/hr) (4) Ke/hr (1b/he) () T2 Storm 3/27-28 Storm | 4/16 Storm
2.0x10% (4.5x10% ) Coke 158 0.6 (1.3) 1ss | 0.06 (0.13) | 1ss| 3.54  (7.8) | wss| w.a.(d)
SOH 0.01 (0.02) ¢ou | 0.004 (0.009 | gon| 0.000 (0.003) ¢on] n.d.(3)
Nily 0.25  (0.55) Ny | 0,013 (0.03) | Nug | 0.08  (0.19) | Ny | u.d. (@)
2.0x10" (4.5x10" ) Coke 188 0. (1.3) 1ss | 0.14  (0.32) | 1ss| 10.3  (22.6) | TSS |1.74 (3.83)
$0I1 0.01L  (0.02) $0H | 0.002 (0.004) | ¢oit | 0.004 (0.009)| ¢0it {0.002  (0.004)
Niy 0.25  (0.55) Ny | 0.023 (0.05) | NHy | 0.058 (1.28) | Nuy |0.03  (0.07)
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COMPARISON

TABLE 7-5

OF AVERAGE HOURLY POINT SOURCE LOADINGS

FOR DRAINAGE BASINS WITH AVERAGE RUNOT¥ MASS LOADINGS
FOR SEVERAL STORMS

SITE 2
MAY-JUNE, 1977

Average Hourly

“Average Hourly Loadings Based
ou Maximum for 1 Day BAT
Effluent Guidelines,

Drainage Production Rates,
Basin Kg/hr(1b/hr) (4) Kg/hr(1b/hr) (3)
010 2.0x10% TSS 6.0 (13)
(4.4x10%)5teel #OH 0.06 (0.13)
cn(a) 0.03 (0.07)
1.0x10° | NH3 1.3 (2.9
(2.2x10%) 0k

(a) Cyanides amenable to chlorination.

(b) Total cyanide.

3)

Average Mass Loadings of Pollutants,

Kp/br(1b/hr)(b)
6/9-6/10 Storm 6/20 Storm
Tss | 219 (482) TSS | 136 (299)
90l | 0.04 (0.09) $OH 0.02(0.04)
CN 0.03 (0.07) CN 0.03¢(0.07)
NH3 ] 0.09 (2.18) 3.02(6.64)




Both plants studied are representative of industry-wide operations. There-~
fore, while conclusions may be generally applied to the entire industry, each
site should be addressed independently because many factors besides operations

and climate affect the runoff loadings, including:

e Soil conditioms

e Topography

e Size of drainage basins

e Location of activities and operations relative to one another
e Neighboring industriés and urban areas

e Proximity of plant to receiving waters

e Plant size

The general results of the field program can also be applicable to the
entire industry, but site specificity should be considered when evaluating sur-

face runoff problems at individual plants.
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SAMPLE LOG

" - . x o .
$E |s3 | <. 8 ER| g | 3% |42 55|28 |i%
gy | %% | 23|83 Ssd| | B lgd|@% | 35|22
£ | B38| £ | &3 . |BE3[8E | 8% || 8. |2 |23
©nx B R 0 ao m |e @ | e @ > @ a o n )
W | 1,2 | ooe |5/9/77| Bov/TER 0000 | 0800 | TDS/TSS| 500 |[s/10/77| 1
2 3,4 - o030 T
a | 5.6 0100
o | 7,8 0130
.54 9.10 0200
6d | 11,12 0230 |
74 |13,14 0300 ‘
8d | 15,16 0330 i
9d | 17,18 0400
104 |19,20 0430
14 | 21,22 0500
124 | 23,2 0530
134 | 25,2 0600 |
d |27,28 | .- 0630
15 | 1,2 | oo7 0000 ]
164 3,4 0030
17d 5,6 0100
184 7,8 0130 1
199 | 9,10 0200
204 | 11,12 0230
214 | 13,14 0300
224 | 15,16 0330
234 | 17,18 0400
26d | 19,20 0430
254 | 21,22 0500
26d | 23,24 0530
274 | 25,26 0600
24 | 27,28 | T " 0630 ‘; 1 ] ’ '
TRC - THE RESEARCH CORPORATION OF New England
125 Silas Deane Highway, Wethersfield, CT 06109

WATER SAMPLE DATA SHEET

Project No. 32593-04

Supervisor__ BCM




TF‘} O THE RESEARCH CORPORATION of New England

125 SILAS DEANE HIGHWAY, WETHERSFIELD, CONNECTICUT 06109

£nvironmental Consultants To Management

FIELD SUPERVISOR'S DAILY ACTIVITY REPORT

Date 5/10/77 Field Supervisor BCM Project No. 32593-04
Job Location Site #2
FIELD PARTY
Name Work Name Work Name Work
Hrs. Hrs. Hrs.
1. BCM 11 4, 7.
2 TEB 11 5. 8.
3. DAK 11 6. 9.
EQUIPMENT STATUS
Item S/N Owner Condition (maintenance, breakdowns, etc.)
1. All equipment functioning normally.
2. ’
3.
4,
5.
6.
7.
8.
9'
10.
11.
12.:
13. B |
14. .
15.

Summary of Day's Activity zi) Conducted equipmen

t checks.

(:) Preserved and packed samples

for shipping. (:) Shipped samples to TRC laboratory. (:) Cleaned sample bottles and prepared

for more dry weather sampling.

Tomorrow's Work Plan

Continue dry weather sampling.

Weather:  Partly cloudy, 50°F

Provisional Form

Follow-up Work Orders {corrective action)

None

- =112~} .

Initials

BCM



=TI\ THE RESEARCH CORPORATION of New England

R
4 Uu 125 SILAS DEANE HIGHWAY, WETHERSFIELD, CONNECTICUT 06109

Environmenral Consultants To J»!anagemeni

DAILY EQUIPMENT

Date 5/8/77

" STATUS CHECK LIST

203 5631431

Project No.32593-04

Checker(s) BCM, TEB
Site #2
Equipment s 6] 7] 8 10 [ 12 13 |14
Time of Visit 185018401830 1800 1730
1680 Samplers
1. All bottles clean and open yes| yes| yes yes | yes yes
2. Sampler on bottle number 1 1 1 1 of £ of f
3. Nicad Battery changed no | no | no no r::ov<A‘ r:gov-
4, Purged sample line no § no | no no no no
5. Dessicant recharged no | no | no no no no
6. Pulses or min. before next sample 30 § 30 | 30 60 no no
1700 Flow Meters
. 1. Bubble rate bubbles/sec 1.3 f.a 1.3 | no no
2. Weir water level (feet) 0.48 {0.3010.104 no no
3. Disk water level (feet) 0.45%0.31 0.09? no no
4, Readjusted disk no}y noj no no no
5. Nicad battery changed yes] yed no L;gmov— no
6. Dessicant recharged yeQ no no no no
1710 Printer
1. Paper tape replaced yes}] yeqd no no no
2. Ink cartridge replaced no| no}l no no no
3. Dessicant recharged no{ nof{ no no no
4. Clock updated (yes or no) no} nof no no no
5. Clock reading 184G} 1827 1815 no ! no
e—

Climatronics Rain Gage-Time | 1845

1. Chart paper replaced -
2. Batteries replaced ~
3. 'General inspection

tb—————

1/4"™ = 0.021 feet

- - =113

Belfort Rain Gage-Time | 1815

1.
2.
3.
4.

Chart paper replaced

Rainfall (inches)

Ink reservoir filled

Clock operating

yes




APPENDIX B

FIELD DATA
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Outfall 010

Sample Area
#1
#2

TABLE B-1

DUSTFALL DATA, SITE 1*
Estimated Acreage 2.6 Coal Handling
Description

Moderate Activity - Near Water Tower

High Activity ~ Near Conveyor

#3 Low Activity - Outside Conveyor Area
Dustfall Values (mg)/4 sq ft
#1 #2 #3
Day Cumulative Average Cumulative Average Cumulative Average
No. Weights Per Dav Weights Per Day Weights Per Day
1 4.67 4.67 15.22 15.22 0.06 0.06
2 7.48 3.74 28.54 14,27 0.09 0.04
3 49,44 16.48 32.23 10.74 2,38 0.79
4 16.29 4.07 26.27 6.57 2.94 0.74
5 15.04 3.01 96.61 19.32 1.25 0.25

Total Daily Average/ft? = 1.67 mg/day/ft?

Total Daily Average/Acre = 72.75 g/day/acre

Total Daily Average/Basin 010 = 0.19 kg/day (0.42 1b/day)

*Data is calculated in metric/English units from raw field data
and is converted to metric units only in text of report.
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TABLE B-2

DUSTFALL DATA SITE 2%%

=911~

Sinter Plant Estimated Acreage 11.4 High Activity
Coke and Coal Piles Estimated Acreage 1.5 Moderate Activity
Sinter Plant Dustfall Site Coke aud Coal Storage Site

Sample pustfall Weights (mg)/4 sq ft Dustfall Weights (mg)/4 sq ft
Squares #1 #2 #3 #4 5 #t6 #7 #8 #9 #l #2 #3 #4 #5 #6 #7 8 #9

8.48 8.09 2.91° 5.86 9.03 15.24 25.76 22.21 25.46 2.04 5.16 3.03 5.88 6.50 7.36 6.73 23.27 34.52

11.38 16.90 8.72 13.16 6.98 7.86 14.09 4.05 4,71 8.92 11.73 * .5.66 5.39 13.55 6.05 ©0.82 1.59

7.05 6.91 9.50 3.50 3.05 17.60. 9.53 7.36 2.33 2.27 0.99 1.73 2.56 4.08 3.70 8.52

/
Total
Weight  26.91 31.9 21.1 22.52 19.06 40.7 49.38 33.62 29.63 13.29 19.16 4,02 13.27 14.45 24.99 16.48 32.61 36.11
No.
Days 20 21 22 23 24 25 26 27 19 20 21 22 23 24 25 26 27 19
Avg.
Wgh. 1.35 1,52 0.96 0.98 0.79 1.63 1.90 1.25 1.56 0.67 0.91 - ¢ 58~ 0.60 1.0 0.63 1.21 1.9
Average Daily Accumulation 1.33 mg/day/é4 sq ft Average Daily Accumulation 0.94 mg/day/4 sq ft
0.33 mg/day/fc? ) ' 0.24 mg/day/fc?
14.48 gm/day/acre ‘ 10.24 gm/day/acre
Average Daily Accumulation - Average Daily Accumulation
for the Sinter Plant Area 0.17 kg/day for the Coke and Coal Area 0.015 kg/day
0.36 1lb/day 0.034 1b/day

*The sample square was tampered with.

**Data is calculated in metric/English units from raw field data
and is converted to metric units only in text of report.



TABLE B-3

TSS RESULTS, IN mg/%
SITES #1 AND #2
MARCH - JUNE 1977

TSS
Concentration,
Sample No. Qutfall Date Time Sampling Event mg/ L
SITE #1

4 011 3/24 | 1040 Storm #1 11
5 1100 10
13 1200 16
18 , 1300 12
21 1400 ' 17
32 010 1000 122
38 1100 54
42 1200 4b
47 - 1300 62
52 1400 59
59 : 1500 100
63 A 1600 163
64 005 1000 34
65 1100 45
66 1200 53
67 1300 64
68 1400 25
70 Y Y 1600 17
78 009A 3/28 | o115 Storm #2 527
85 009A 3/27 | 2100 ' 761
91 Coal Pile | 3/28 | 0012 ' 2384
99 Coal Pile | 3/28 0030 _ 1116
100 006. 3/27 | 2240 Y 511
102 006 3/28 | 0305 | 180
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TABLE B-3

(Cont)
TSS
Concentration,
Sample No. Outfall Date Time Sampling Event mg/2
112 011 3/281 0022 Storm #2 20
118 3/28| 0225 151
125 L 3/28| 1100 76
132 005 3727 2230 69
134 3/28| 0045 66
136 3/28| 0140 78
138 3/28| 0300 36
140 3/28| 0830 22
144 * 3/28 | 1300 # 38
150 010 3/27| 2100 Storm #2 22
154 | 2215 | 32
159 2225 293
163 3/28 | 0040 198
168 3/28 ) 0145 238
172 3/28 | 0445 94
175 * 3/28 | 0645 10
181 011 3/29| 0800 | Dry Weather #1 15
188 1000 15
195 1200 15
201 1400 13
202 © 010 0800 14
209 0900 17
210 1000 . 5
216 1100 6
218 1200 7
224 1300 4
226 ‘ 1400 11
231 005 0800 21
232 0900 15
233 1000 16
236 1300 19
240 1700 6
244 Y 2100 17
245 3/31 | 1444 Storm #3 25
246 Y 3/31' 1740 44
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TABLE B-3

(Cont)
TSS
. Concentration,
Sample No. Qutfall Date Time Sampling Event mg/ L
247 005 3/31°| 2100 Storm #3 13
248 4/1 | 0315 L 65
249 4/1 | 0846 21
250 4/4 | 0450 Storm #4 50
251 0626 11
252 * 1031 67
253 ' 1109 23
268 010 1 4/5 0900 Dry Weather #2 184
277 ' 1100 81
282 | 1200 - 58
286 1300 29
291 1400 22
295 V 1500 : 27
297 005 0900 4
300 1200 23
" 303 i 1500 31
307 1900 | : 8
310 011 0900 10
314 1000 11
318 1100 28
321 1200 20
325 1300 13
328 1400 ‘ 7
332 ‘ 1500 7
342 Coal Pile 4/16 1 1140 Storm #5 9559
347 Coal Pile. 1155 3691
349 0094 11040 951
353 e 1125 474
358 1205 | 159
363 : 1415 156
365 006 1055 41
366 006 1120 576
367 005 V 1121 ; 11
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TABLE B-3

(Cont)
1SS
Concentration,
Sample No. Outfall Date  Time Sampling Event mg/%
368 005 4/16 | 1133 Storm #5 11
369 ' 1146 18
370 1208 65
371 1245 47
372 1339 113
373 . 1504 96
374 Y 1626 65
378 011 0842 20
81 1138 84
387 1239 46
390 1423 34
400 1614 27
401 ! | 2223 18
409 ' 4/17 | 0742 Y 30
414 005 4/18 | 0945 Dry Weather #3 19
417 1245 | 12
420 1545 16
423 1845 14
426 2145 11
427 2245 10
431 011 0930 36
434 1030 23
440 1130 - 42
A 1230 20
447 010 1137 649
450 1237 171
457 1337 100
461 1437 ‘ 52
465 1537 78
SITE #2

1 006 5/9 0000 Dry Weather 416

4 0130 23

7 0300 ¢ 20
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TABLE B-3

(Cont) ‘
TSS
~ Concentration,
Sample No. Outfall Date Time Sampling Event mg/L
10 006 5/9 0430 Dry Weather 25
14 * : 0630 24
15 007 0000 10
18 0130 ‘ 8
21 0300 1
24 0430 8
28 | 1y | os30 | 5
- 39 015 5/10 | 1000 15
41 010A 5/9 | 0000 37
44 ' ] 0100 17
50 0200 ) 9
53 0300 15
59 . 0400 12
62 0500 : 19
68 v 0600 22
75 004 0000 18
78 0030 .16
81 0100 ' 7
84 0130 9
90 ' 0230 6
97 0330 7
103 0430 11
109 ’ Y 0530 12
118 006 5/10 | 0000 38
122 .- 0200 23
126 ¢ 0630 63
127 007 0000 12
132 0230 | 30
136 0430 ' 4
140 % 0630 : 13
141 004 0000 8
144 0030 8
150 0130 ' 9
159 0300 ' v 7
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.TABLE B-3

(Cont)
TSS
, Concentration,
Sample No. Qutfall Date Time Sampling Event mg /L
168 004 5/10 | 0430 Dry Weather 7
177 * 0600 17
184 " 0104 . 0000 13
197 | 0300 16
205 - 10500 5
211 0600 | 9
219 015 1845 40
237 002 . 1340 29
238 * | | 1615 11
239 - | 008 | 1125 _ | | 55
242 1410 22
245 1550 56
248 009 1140 | - 4
251 | 1400 .33
254 1545 58
261 015 1050 2
268 006 1030 o f 197
271 : 1200 | A
274 1330 Dry Weather 188
277 ' ‘ 1500 91
278 007 1030 : 10
281 1200 60
284 1330 1
287 1500 1
291 - 1700 i 50
292 004 1030 4
295 1100
298 | 1130 : 47
301 1200 13
304 1230 8 17
307 1300 10
310 ! 1330 Y 20
313 V| 1400 8
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TABLE B-3

(Cont)
TSS
A _ Concentration,
Sample No. Outfall Date Time Sampling Event mg/2
316 004 5/18 | 1430 Dry Weather 12
319 ' 1500 12
322 1530 16
325 1600 17
328 1630 18
331 ) 1700 18
335 010A 1030 21
338 1130 27
344 1230 28
346 1330 19
351 1430 30
354 Y 1530 11
363 0108 1030 19
366 1130 13
371 1230 21
374 1330 26
379 1430 28
382 1530 24
387 Y Y 1630 Y 23
390 006 6/9 0930 Storm #1 2537
393 1015 225
396 1100 812
400 1200 1720
402 1245 183
404 007 0930 45
412 1130 6
416 i 1230 10
418 004 0930 11
430 1030 8
442 1130 11
454 1230 6
460 007 1330 17
463 1560 v 33
466 * 1630 48
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TABLE B-3

(Cont)
TSS
' Concentration,
Sample No. Qutfall Date Time Sampling Event mg /L
469 007 6/9 | 1800 Storm #1 51
473 * | 2000 17
474 004 1345 | 6
483 1515 | 11
492 1645 8
501 : 1815 11
513 I 2015 3
517 010A 0930 .48
525 . 1030 20
533 | 1130 17
540 1230 | - 25
552 010B 1030 60
568 010B 1230 21
572 012 0930 513
582 1030 ' 259
592 1130 109
596 1200 | 67
602 1230 o 29
607 1430 563
617 * 1950 230
660 010A 1515 38
674 1915 15
682 ' 2115 | 31
685 - 010B 1515 702
693 1715 22
696 1815 12
701 1915 | 32
704 2015 27
709 ‘ 2115 29
712 006 1315 268
714 1415 331
716 1515 | 295
718 1615 y 487
720 Y 1715 | 85
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TABLE B-3

(Cont)
. TSS
, Concentration,
Sample No. Qutfall Date Time Sampling Event mg/L
722 006 6/9 1815 Storm #1 629
725 | 1945 306
726 002 0950 176
727 1130 66
728 1630 11
729 2005 9
730 003 0955 21
731 1125 14
732 1630 11
733 005 1000 17
734 008 1030 41
736 1215 30
739 1605 19
742 2315 89
745 009 1035 109
748 1230 69
751 1615 58
754 2315 55
757 011 1045 448
760 1205 223
764 1520 2684
766 2025 56
769 006 2215 354
772 l y | 236 218
776 6/10 0145 151
783 007 6/9 2200 93
787 6/10 | 0000 45
791 0200 39
796 Y 0430 10
842 . 013 6/9 1100 152
846 1150 72
850 1530 1380
854 1650 + 12
858 Y 1945 12
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TABLE B-3

(Cont)
TSS
A A Concentration,

Sample No. Qutfall Date Time Sampling Event mg/ 4
861 014 6/9 1115 Storm #1 : 76
868 | 1540 60
874 1935 24
877 2050 61
884 015 6/10 | 1145 : 49
887 1 6/9 | 2235 . 21
891 004 2225 7
894 2255 . : 6
903 1. 6/10 | 0025 39
912 | 0155 : A 6
921 Y 0325 | 9
933 010A 0000 21
941 0200 17
946 . 0300 13
953 0500 16
956 . 1 1516 | - : 7
960 - . 1716 | 3
962 1816 7
966 Y 2016 | 3
970 006 1500 232
972 | 1600 21
976 l 1800 ' 54
980 Y 2000 16
984 0108 6/9 | 2300 13
987 6/10 | 0000 20
994 0200 ' 21
1001 0400 ' 26
1011 1650 | 29
1018 Y 1850 21
1029 2150 | _ 25
1032 ~ 010a 1550 23
1035 1650 Y 20
1046 * 1950 27
1053 2150 . | 18
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TABLE B-3

(Cont)
TSS
Concentration,
Sample No. Outfall | Date Time Sampling Event mg/ L
1056 004 6/10 | 1440 Storm #1 10
1080 ‘ 1840 3
1095 007 6/20 | 1545 Storm #2 32
1098 2110 29
1100 1615 119
1102 1645 100
1104 1715 8
1108 1815 62
1112 1915 \ 77
1116 2015 71
1120 2115 21
1124 ' 2215 6
1127 0108 1610 137
1135 1710 41
1138 1740 38
1143 1810 36
1151 Y 1910 30
1154 006 1545 398
1156 | 1615 188
1158 1645 77
1160 1715 76
1164 1815 24
1168 1915 16
1172 2015 13
1176 2115 17
1180 Y 2215 20
1182 004 1545 34
1185 1600 12
1188 1615 12
1191 1630 9
1194 1645 12
1197 1700 10
1200 1715 12
1206 1745 11
1212 Y 1815 13
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TABLE B-3

(Cont)
TSS
Concentration,
Sample No. Outfall  Date  Time Sampling Event mg/L
1219 004 6/20 | 1845 Storm #2 10
1222 * 1900 12
1226 007 6/21 | 0100 14
1230 0300 10
1234 0500 4
11238 0700 9
1242 0900 9
1246 + 1100 3
1252 006 0115 8
1256 | o31s s | 13
1260 | 0515 _— 11
1268 0915 ‘ 24
1272 p | s ‘ 24
1276 012 6/20 | 1530 533
1279 | 1600 179
1284 1630 182
1286 Y 1700 : 158
1303 004 6/21 | 0115 7
1315 0315 : 7
1327 0515
1339 0715
1343 010B 6/20 | 2345 24
1354 6/21 | 0245 29
1359 0345 . 27
1362 0445 31
1370 002 6/20 | 1540 : 79
1371 l 1555 A 17
1372 1 1650 15
1373 003 1535 132
1374 1550 . 97
1375 A 1635 34
1376 "~ 1645 23
1377 005 1535 { 78
1378 L Y [Ls50 | 36
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TABLE B-3

(Cont)
TSS
. Concentration,
Sample No. Outfall Date Time Sampling Event mg/L
1380 013 6/20 | 1525 Storm #2 727
1384 014 : 1530 l 121
1387 i 1600 44
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TABLE B-4

TDS RESULTS IN mg/%
SITES #1 AND #2
MARCH - JUNE 1977

TDS

Concentration,
Sample No. OQutfall Date Time Sampling Event mg/ 2

SITE #1

4 011 3/24 | 1040 Storm #1 1196
5 1100 ' 1095
13 1200 1095
18 1300 1110
21 1400 1098
32 010 1000 2090
38 . 1100 2222
42 1200 2269
47 1300 2088
52 1400 1964
59 1500 2310
63 Y 1600 2262
64 005 1000 939
65 1100 922
66 1200 ' 964
67 1300 897
68 1400 | 947
.70 Y * 1600 949
78 0094 3/28 | 0115 " Storm #2 376
85 0094 3/27 | 2100 617
91 Coal Pile | 3/28 | 0012 2205
99 Coal Pile | 3/28 | 0030 2557
100 006 3/27 } 2240 200
102 006 3/28 | 0305 373
112 011 3/28 | 0022 878
118 011 3/28 | 0225 | 506
125 011 3/28 | 1100 427
132 005 3/27 | 2230 Y 319
134 3/28 | 0045 300
136 3/28 ¥ 0140 238
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TABLE B-4
(Cont)
TDS RESULTS IN mg/2%

' SITES #1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. . Outfall Date Time Sampling Event . mg/ 2
138 005 3/28 | 0300 Storm #2 253
140 l 3/28 | 0830 357
144 3/28 | 1300 294
150 010 - | 3/27 | 2100 4993
154 - 3/27 | 2215 3791
159 3/27 | 2225 2376
163 3/28 .} 0040 | 1059
168 }'3/28 | 0145 ‘ 661
172 3/28 | 0445 Y 1315
175 \/ 3/28 | 0645 | 1684
181 011 3/29 | 0800 Dry Weather #1 f 676
188 4 1000 5 668
195 {1200 : 689
201 ’ g 1400 698
202 010 ! 0800 | 2007
209 i 0900 2110
210 | 1000 2172
216 f i 1100 | 2044
218 § | 1200 | i 2048
224 1 ; %1300 i g 2066
226 Y i i 1400 i 2108
231 005 | 0800 | 327
232 | i ;0900 ; 329
233 i { 1000 i 347
236 { 1300 3 364
240 1 1700 | 385
244 | ; 2100 | f : 365
245 {3/31 ! 1444 i Storm #3 : 559
246 3/31 {1740 | : 556
247 ¢ 3/31 {2100 | § 703
248 4/1  tosts ! ' ! 482
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TABLE B-~4
(Cont)
T¢ * RESULTS IN mg/%
', TES #1 AND #2
MARCH - JUNE 1977

. TDS
. Concentration,
Sample No. Qutfall Date Time Sampling Event _ mg/ 2
249 005 4/1 0846 Storm #3 623
250 4/4 0450 Storm #4 525
251 . 0626 642
252 | : | 1031 753
253 1109 641
268 010 4/5 0900 Dry Weather #2 4063
277 1 1100 . 4198
282 . 1200 ' 3639
286 .| 1300 3955
291 ‘ ' 1400 4106
295 _ % 1500 o 4503
297 005 0900 445
1300 1200 463
303 1500 | 433
307 ) 1900 432
310 011 0900 1045
314 | 1000 1049
| _
318 | : § 1100 i 998
321 | } 1200 : 995
325 2 1300 | Y | 1025
328 ; | 1400 ;1034
332 Y EY 11500 | 998
342 | Coal Pileé 4/16 E 1140 Storm #5 1419
347 Coal Pile | [ 1155 . ! 2974
349 0094 | 1040 b 1023
353 i 1125 1316
358 i 1205 B 609
363 { 1415 ; 529
365 006 { 1055 P 1360
366 006 * % 1120 v g 376
367 005 V1121 | ! 719
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TABLE B-4
(Cont)

TDS RESULTS IN mg/%
SITES {1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. Outfall Date Time Sampling Event mg/ 8
368 005 4/16 | 1133 Storm #5 715
369 : 1146 611
370 1208 603
371 1245 341
372 1339 305
373 1504 284
374 Y 1626 | 259
378 011 . 0842 1155
381 .1 1138 1133
387 1239 892
390 1423 : 992
400 1614 § 915
401 \ Y 2223 | Y 845
409 4/17 | 0742 753
414 005 | 4/18 { 0945 Dry Weather #3 395
417 1245 424
420 1545 420
423 ! f I 1845 400
426 ! | L2145 | § 413
427 Y ; L 2245 | § 399
431 o ! f 0930 f 790
434 5 | 1030 | 793
440 é f 1130 i 790
444 Y ' g 1230 i 767
447 010 g 1137 g 2713
450 | F 1237 | 2757
457 : i 1337 ; 5438
461 | 1437 i 2741
465 Y ' g 1537 | Y ; 2728
SITE # 2 i i §
1 006 5/19 ' 0000 ! Dry Weather : 148
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TABLE B-4
(Cont)

TDS RESULTS IN mg/%
" SITES #1 AND #2
MARCH ~ JUNE 1977

DS
Concentration,

Sample No. Qutfall Date Time Sampling Event mg/ 2
4 006 5/9 0130 | Dry Weather 140

7 0300 103
10 | 0430 131
14 0630 109
15 - 007 0000 126
18 0130 143
21 | 0300 _ N 124
24 L0430 155
28 # 0630 87
39 015 5/10 | 1000 128
41 010A 5/9 0000 100
44 0100 122
50 0200 76
53 0300 4 106
59 {0400 104
62 | 0500 116
68 Y | 0600 ' 109
75 004 | £ 0000 , 144
78 j § 0030 145
81 § | 0100 i 153
84 i % i 0130 ; 142
90 ; ; % 0230 | 3 164
97 g | 0330 j T 179
103 | | 0430 ; 151
109 Y { 0530 ! 156
118 006 5/10 § 0000 § 109
122 { 0200 B 102
126 l | 0630 | f 126
127 007 g 0000 | ¥ § 245
132 l ' f 0230 | ; 140
136 b oszo ! ' 108
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TABLE B-4
(Cont)
TDS RESULTS IN mg/%

SITES {1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. OQutfall Date Time Sampling Event me/ R
140 007 5/10 | 0630 Dry Weather 102
141 004 0000 160
144 0030 140
150 0130 134
159 0300 205
168 0430 150
177 Y 0600 144
184 010a | 0000 93
197 | 0300 117
205 i { 0500 | 98
211 Y ' { 0600 | ; 102
219 015 | 4 1845 ? 140
237 002 §5/18 | 1340 137
238 - é 1615 91
239 008 1125 163
242 f 1410 172
245 | l 2 {1550 % 112
248 {009 i | 1140 ! g 138
251 § l : | 1400 g i 116
254 3 % | 1545 ! § 119
261 015 ) 1050 § 103
268 006 ; E 1030 o 138
271 ; { 1200 ! 143
274 ! i 1330 f 152
277 y | 1500 § 159
278 007 | i 1030 ; 66
281 ! { { 1200 | f 118
284 ‘ | [ 1330 | : 54
287 ¢ | i 1500 § 88
291 l ‘ ' 1700 ! Y ‘ 92
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TABLE B-4
(Cont)

TDS RESULTS IN mg/%
" SITES #1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. Outfall Date Time Sampling Event mg/ 4
292 004 5/18 | 1030 Dry Weather 113
295 1100 126
298 1130 114
301 1200 187
304 1230 187
307 1300 185
310 1330 193
313 . 1400 169
316 1430 132
319 . 1500 166
322 ’ 1530 ! 189
325 1600 | 163
328 Y 1630 156
331 . 1700 162
335 010A 1030 108
338 1130 125
344 ! 1230 104
346 2 11330 ! 99:
351 ; 1430 % 94
354 Y § % 1530 i 97
363 010B 'i E 1030 % 89
366 | | 1130 | 108
371 : i 1230 3 133
374 : | 1330 | 89
379 1430 g 108
382 { 1530 | 95
387 y i 1630 # § 93
390 006 | 6/9 {0930 ;i storm 1 i 1301
393 | 1015 § 228
396 {1100 | i 186
400 D200 ! Y ! 324
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TABLE B-4
(Cont)

TDS RESULTS IN mg/2
" SITES i1 AND #2
MARCH - JUNE 1977

-137-

DS
Concentration,
Sample No, Qutfall Date Time Sampling Event mg/ 2
403 006 6/9 1245 Storm #1 218
404 007 0930 107
412 1130 193
416 1230 129
418 004 0930 171
430 1030 184
442 1130 202
454 Y £1230 201
460 007 1330 344
463 1500 108
466 1630 288
469 1800 418
473 Y 2000 325
474 004 1345 305
483 1515 326
492 1645 359
501 1815 254
513 ! y ; { 2015 £o- 276
517 i 010A 0930 | 173
525 § 1030 § 211
533 : ; 1130 i 253
540 { § % 1230 g 212
552 010B | 1030 | 239
568 010B | 1230 § 185
572 012 | 0930 2 245
582 ! 1030 307
592 é 1130 3 316
596 ; g 1200 | f 431
602 f % 1230 ¢ ; 423
607 | Y | 1430 ; Y ] 222
617 ' 1950 ‘ 546



TABLE B-4
(Cont)

TDS RESULTS IN mg/%
SITES #1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. Qutfall Date Time Sampling Event mg/ 2
754 009 6/9 2315 Storm #1 172
757 011 1045 389
760 1205 516
764 1520 299
766 2025 681
769 006 2215 ' 191
772 * Vi 23s | § 150
783 007 6/5 12200 | 143
787 : | 610 § 0000 | ! 155
791 ' % l ; 0200 i g 196
795 Ly i {0430 | 240
8§42 . 013 . 6/9 E 1100 % g 601
846 i | { 1150 | | 873
850 | ! { 1530 | ; 884
854 | % { 1650 2 f 1353
858 LY | § 1945 ! | 1690
861 I oL ; ; 1115 ; ; 430
863 ! f | 1540 : 232
874 ; i 1935 ] ; 496
877 Ly 1 L2050 ; 524
; : j , .
884 i 015 1 6/10 ;1145 | | 150
887 o 675 E 2235 § | 215
891 U | 2225 3 233
894 ' ; ¢ i 2255 | % 233
903 | | 6/10 1 0025 | ; 213
912 : | 0155 | ; 223
921 § i . 0325 é { 222
933 {0108 | ; 0000 | : 186
941 ! L f : 0200 ! § 164
946 | L ! 158
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TABLE B-4
(Cont)

TDS RESULTS IN mg/2%
- SITES #1 AND #2
MARCH - JUNE 1977

DS
) Concentration,
Sample No. Outfall Date Time Sampling Event ] mg/ 9,
953 0104 6/10 | 0500 Storm #1 197
956 007 ] 1516 207
960 1716 184
962 1816 232
966 Y 2016 175
970 006 1500 285
972 1600 , f 173
976 g { 1800 171
980 Y 1. {2000 | 158
IR4 010B § 6/9 12300 } 3 158
987 5 6/10 éoooo % ; 133
994 g 0200 | | 182
1001 3 | {0400 | 179
1011 | | ! 1650~ | § 154
1018 § ! 1850 i 152
1029 Y | 2150 LY.
1032 ; 0104 ? 11550 ! f 163
1035 | : ;1650 | : 175
1046 ? 3 1950 ¢ : 158
1053 Ly | 12150 | 138
1056 . 004 : L1440 231
1080 ; l ! 1840 % g 190
1095 ; B ST v | 253
1098 § 007 § 6/20 51545 5 Storm #2 ; 172
1100 ! | 1615 ? i 157
1102 | ; $1645 } \ 196
1104 ; | 1715 352
1108 % i e 192
1112 { 3 11915 186
1116 [ v ! ¢ 2015 144
1120 ! f i2115 ! Y 361
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TABLE B-4
(Cont)

TDS RESULTS IN mg/%
'SITES #1 AND #2
MARCH - JUNE 1977

TDS
Concentration,
Sample No. Qutfall Date Time Sampling Event ng/ g,
1124 007 6/20 2215 Storm #2 332
1127 0108 ’A 1610 146
1135 1710 158
1138 1740 161
1143 1810 191
1151 ! 1910 185
1154 006 | 1545 490
1156 : L1615 199
1158 i 1645 | 231
1150 g | L 1715 é f 251
: | ; !
1164 ? 1815 | 226
1168 § | 1915 ; 213
1172 - ] | {2015 ! § 190
1176 § | 2113 | 190
1180 Ly ; [ 2215 | 253
1182 (o004 f 1545 i 188
1185 § ? { 1600 | ! 164
1188 § f ‘1615 ! 174
1191 : ' 1630 | : 164
1194 ; . L1645 | § 176
1197 § ; L 1700 ; 170
1200 i g P 1715 | 160
1206 % 5 g 1745 | : 167
1212 ; ; { 1815 3 188
1219 l | % | 1845 3 195
1222 S | © 1900 : 120
1226 i 007 j6/21 £ 0160 ; 7 270
1230 E % L 0300 | : 205
1234 ‘ | 050G | : 225
1238 s ! i 0700 \ % 201
1242 , | f 0900 ¢t 271
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TABLE B-4
(Cont)

TDS RESULTS IN mg/¢
" SITES #1 AND #2
MARCH - JUNE 1977

DS
Concentration,
Sample No. Qutfall Date Time Sampling Event mg/ 8
1246 007 6/21 | 1100 Storm #2 182
1252 006 0115 147
1256 0315 153
1260 0515 145
1268 0915 149
1272 ¥ Y 1115 146
1276 012 6/20 1530 | 372
1279 ’ 1600 370
1284 . 11630 378
1286 y 1700 | 350
1303 004 16/21 §0115 E f 203
1315 0315 | 264
1327 3 {0515 ; 218
1339 - vy Ly loms Y
1343 010B  6/20 2345 L 186
1354 i6/21 0245 § 190
1359 | {0345 ! 216
1362 | y . goaas 3 | 200
1370 L 002 .6/20 11540 | § 112
1271 ; f 21555 g ? 132
1372 g i §1650 ; ; 156
1373 i o003 11535 | 106
1374 ' %1550 ; | 93
1375 | { 1635 ; | 98
1376 ; L1645 : 104
1377 005 i 21535 5 : 69
1373 ; ; ;1556 1 : 59
1380 013 ! (1525 | © 355
1384 014 | (1530 | \ ; 398
1387 ; ' ;1600 ! ? 416
i : !
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TABLE B-5

TOTAL IRON RESULTS, IN mg/%
SITES #1 AND #2
MARCH - JUNE 1977

Total Iron
Concentration,

Sample No. Qutfall Date Time Sampling Event g /L
SITE #1
7 o1 3/24 | 1100 Storm #1 0.9%
20 01l 1400 1.0
31 010 1000 3.6
40 l _ 1200 2.6
61 1600 Y 2.3
79 0094 3/28 0115 Storm #2 51.0
90 Coal Pile | 3/28 | 0012 34.0
115 011 3/28 | 0131 5.8
151 019 3/27 | 2215 1.2
130 011 3/29 | 0800 | Dry Weather # 1 1.5
200 011 l 1400 1.1
203 010 0800 l 1.5
220 l 1200 i.1
272 4/5 1000 | Dry Weather # 2 2.5
288 1400 2.3
31 0il , 1000 2.7
327 011 1 1400 | Y 2.5
341 Coal Pile | 4/16 | 1140 Storm #5 44,0
348 00%A 1040 29.0
357 0094 | 1205 18.0
380 011 1138 3.7
386 1239 3.5
391 1423 Y 3.7
452 Y 2223 1.7
430 4/18 0930 ‘DryIWeather i# 3 1.9
433 1030 1.7
439 \ 1130 2.6
443 ' 1230 1.5
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TABLE B-5

(Cont)
Total Iron
) Concentration,
Sample No. Qutfall Date Time Samnling Event mg/ 9
448 010 4/18 1137 Dry Weather #3 8.3
451 1237 4.2
SITE #2
38 015 5/10 1000 Dry Weather 0.57
60 010A 5/9 0400 0.72
79 004 i 0030 0.57
110 * 0530 0.51
145 5/10 €030 0.20
200 010A 0300 0.57
240 nos 5/18 1125 1.5
243 1410 5 2.2
246 l 15590 j 1.0
249 009 1140 ‘ 0.78
255 L1545 § 1.4
258 015 1050 ; 0.26
266 ‘ 1630 i 0.47
203 004. 1030 1.2
302 1200 0.47
311 1330 0.26
320 1500 0.26
329  / 1630 ! i.2
137 010A 1030 | ? 1.3
31 1630 | 5 0.82
331 0108 ' 1430 1.5
419 004 6/9 0930 Storm #1 2.2
431 1030 0.z5
443 1130 0.28
455 1230 0.96
475 1345 0.35
484 1513 ¢.30
493 1645 .29
502 \ 1815 Y 0.30
514 v 2015 .18
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TARLE B-5

(Cont)
Total Iron
Concentration,
Sample No. Qutfall Date Time Sampling Event mg/%
519 010A 6/9 0930  Storm #1 3.4
527 | l 1030 1.5
542 1230 1.1
546 010B 0930 5.9
554 1030 3.7
562 ‘ 1130 1.3
570 Y 1230 1.1
573 012 | 0930 26.0
583 1030 25.0
593 1130 6.0
603 1230 | 1.5
608 1430 3.4
618 L 1950 , 6.5
662 _ 010A 1515 5.9
669 1715 1.5
676 ! 1915 i.1
684 ' 2115 1.6
687 010B 1515 225.0
695 1715 1.1
703 _ Y ] 1915 1.2
735 008 1030 7.5
737 | 1215 2.8
740 ; 1605 3.0
743 ' Y 2315 : 7.2
746 4 009 A 1035 4.2
749 . 1230 5.2
752 1615 3.0
755 Y 2315 3.6
759 011 1045 11.9
765 * 152 25.0
843 013 1100 5.7
852 l 1530 27.0
859 1945 0.82
862 0l4 Y 1115 * 6.7
865 # 1145 1.5
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TABLE B-5 .

(Cont)
Total Iron
Concentration,
Sample No. Qutfall Date Time Sampling Event mg/ %
869 014 6/9 1540 Storm #1 14.0
875 1935 0.95
878 l 1 2050 3.2
881 015 1010 0.89
888 * ‘ 2235 0.95
892 004 | 2225 0.68
895 + 2255 0.45
904 5/10 | 0025 0.68
013 0155 0.40
922 ¥ 0325 0.38
940 010A | o100 _ 1.1
948 l 0300 1.3
955 6500 0.93
1000 | 0108 0300 | 0.74
1007 5 0500 0.80
1010 1550 0.93
1017 . -1 1750 0.90
1031 ° 2150 1.2
1034 0104 1550 0.98
1041 l . 1750 1.0
1048 A 1950 1.1
1057 004 1440 0.29
1081 l ! 1860 | .y 0.22
1096 + 2116 | 1.2
1129 010B 6/20] 1610 Storm #2 . 5.9
1183 004 1545 1.3
1186 : 1600 0.18
1189 1615 0.35
1192 1630 0.41
1207 1745 0.22
1223 Y 1900 0.38
1277 012 + 1530 L 5.7
1285 * 1630 18.0
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TABLE B-5

{Cont)
Total Iron
Concentration,
Sample No. OQutfall Date Time Sampling Event mg/2
1316 004 6/21 €315 . Storm #2 0.31
1340 0715 0.56
1345 010B 6/20 © 2345 1.6
1381 13 1525 16.0
1385 014 1530 11.0
1388 * 1600 * 3.2
1333 015 1640 0.65
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TABLE B~6

DISSOLVED IRON RESULTS, IN mg/%
. SITES #1 AND #2
MARCH - JUNE 1977

Dissolved Ircn
Concentration,

Sample No. Qutfall Date Time Sampling Event mg/ %
SITE #1
3 011 3/24 1100 Storm #1 0.1
89 009A 3/27 2100 Storm #2 0.1
120 011 3/28 | 0225 0.1
147 010 3/27 21.00 | 0.2
167 010 3/28 0145 l 0.1
183 011 3/29 0900 Dry Weather #1 0.1
207 010 0900 l 0.1
217 1100 , 0.1
269 4/5 0900 Dry Weather #2 i c.6
287 1300 : 0.6
311 011 0900 0.1
324 011 ' 1300 I 0.1
344 Coal Pile| 4/16 1155 Storm #5 G.5
352 009A 1125 0.1
361 009A 1415 0.1
379 0il 1138 G.3
388 1423 0.1
403 | 2223 Y 0.2
432 4/18 1030 Dry Weather #3 0.1
441 1230 0.1
449 010 1237 0.4
SITE #2 Y
54 010A 5/9 0300 Dry Weather 0.1
80 004 0030 .2
1il1 0530 0.1
146 5/10 0030 n.d.(a
190 010A 0100 0.1
207 + 0500 Y G.1
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TABLE B-6

(Cont)
Dissolved Iron
. Concentration,
Sample No. OQutfall Date Time Sampling Event mg/%
241 008 5/18 1125 | Dry Weather 0.3
247 * | 1550 0.1
250 009 1140 0.3
256 * 1545 0.1
260 015 1050 0.1
265 * 1630 0.1
294 004 - 1030 n.d. (a)
303 . 1200 0.1
312 l 1330 0.1
321 - 1500 n.d.(a)
330 1630 0.1
339 0104 1130 0.1
347 * ' 1330 0.1
385 0108 Y 1530 ' 0.2
420 004 6/9 0930 | Storm #1 0.1
432 1030 0.1
A ' 1130 0.1
456 : 1230 0.1
476 1345 0.1
485 1515 0.1
494 1645 0.1
503 1815 0.1
515 . Y | 2015 0.2
531 | 010A 1100 0.1
550 0108 1000 0.1
558 1100 n.d.(a)
566 1200 0.1
577 012 1000 0.1
587 1100 0.6
597 1200 0.1
612 1710 0.1
666 0104 1615 0.2
673 * Y 1815 | * 0.3
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TABLE B-6

(Cont)
Dissolved Iron
Concentration,
Sample No. Outfall Date Time Sampling Event mg/L
681 010A 6/9 2015 | Storm #1 0.3
692 010B ' 1615 n.d. (a)
700 1815 0.2
708 f 2015 0.1
736 008 1030 : 0.1
738 1215 . 0.7
741 1605 0.1
744 ‘ 2315 " 0.1
747 009 . 1035 0.4
750 -1 1230 : o 0.2
753 1615 | ‘ 0.2
756 ¢ 2315 0.2
763 011 1205 0.2
768 ; 2025 0.2
849 013 1150 0.9
863 014 1115 0.9
867 1145 } 1.2
876 1935 0.3
879 2050 ' 0.2
883 015 1010 0.3
890 1 2235 0.4
893 004 Y 2225 0.1
905 €/10 | 0025 0.2
9i4 0155 0.6
937 010A : 0000 0.1
952 { 0400 ' 0.1
990 C10B 0000 0.1
1004 0400 0.3
1014 1650 0.1
1024 1950 1.1
1038 010A 1650 0.1
1052 + 2050 0.4
1058 004 1440 # 0.1
1082 f * 1840 0.1
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TABLE B-6 -

(Cont) Dissolved Iron

' Concentration,
Sample No. Qutfall Date Time Sempling Event mg/2
. 1097 . 004 q 6/10 ' 2110 Storm #1 0.3
1133 010B 6/20 - 1640 Storm 2 0.1
1184 004 1545 0.1
1187 B 1600 0.1
1190 1615 0.1
1208 1745 0.1
1224 1900 0.1
1281 012 : 1600 0.1
1289 * * 1700 0.1
1317 004 6/21 0315 0.1
1382 013 6/20 1525 1.1
1386 014 1530 0.2
1389 * 1600 0.3
1394 015 1640 v 0.1

a) n.d. - not detectable. Detectable limit is 0.02 mg/l.
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TABLE B-7
PHENOL RESULTS, IN mg/2
SITES #1 AND #2
MARCH - JUNE, 1977

Phenol
Concentration,
Samvle No. Outfall Date  Time Sampling Event mg/ >
SITE #1 ' ’
1 011 3/24 1090 Storm #1 0.52
9 | ! ! 1200 0.01
19 i | 1400 0.05
27 3/24 1600 0.0l
30 010 100¢ 0.21
39 | 1200 0.03
48 | 1400 0.93
60 l Y 1600 Y 0.44
77 009A 3/28 0115 Storm #2 0.94
96 Coal Pile | 3/28 0030 0.835
109 011 3/27 2306 0.04
115 ' 3/28 0131 0.06
122 l 3/28 0333 0.05
146 010 3/27 2100 0.05
155 3/27 2225 1.1
164 l 3/28 0145 0.02
178 011 3/30 | 1000 Y 0.02
179 ‘ 3/29 | 0806 | Dry Weather #1 0.05
199 ¥ ‘ 1400 0.06
265 010 475 0900 ! Dry Weather #2 31.0
233 010 1300 34.0
308 011 ! 2900 0.68
113 cli 475 100 R 0.3
322 011 * 1300 ‘ 0.05
334 Coal Pile | 4/16 | 1140 Storm #5 0.13
335 Coal Pile ! 1155 B 0.18
340 009A 5/16 1205 ! 2.09
160 0094 1415 [ ? 0.06
375 011 0342 i ‘ 0.06
384 ' 1239 0.10
406 4/17 0742 v 0.04
428 L/18 0930 Dry Weather #3 0.03
437 v 1130 l 0.02
445 019 1137 25.0
454 1337 |_y59- l 16.0
462 v ! 1537 23.0




TABLE B~/

(Cont)
Phenol
: Concentration,
Sample No. Outfall Date Time Sampling Event mg/ L
SITE #2 A
35 C15 5/10 1000 Dry Weather 0.02
40 D104 5/9 0500 0.01
58 - | % 0400 | n.d. (a)
182 : i 5/10 | 0000 0.01
" 2153 015 1845 ' n.d. (a)
2%2 | 5/18 | 1050 | n.d. (a)
264 l 1630 ~ n.d. (a)
334 010A ' 1030 0.01
350 ‘ ' | 1430 n.d. (a)
362 010B 1030 0.01
386 ‘ v 1630 v n.d. {a)
516 010A 6/9 0930 Storm #1 0.0%
324 | 1030 ! 0.0L
539 | 1230 | 5.01
543 0108 0930 0.01
551 A 1030 0.01
559 A 1130 9.06
567 \ 1230 _ 0.01
571 012 0930 0.01
581 . 1030 0.01
591 1130 0.01
601 1230 0.01
606 1430 0.03
616 Y ] 1950 0.02
622 015 1010 0.01
624 l Y 2235 c.01
626 6/10 | 1145 |- 0.01
627 011 6/9 1045 .01
628 1205 0.02
629 i 1520 | 0.01
630 ¢ 2025 : n.d. (a)
631 013 1100 0.04
532 l 150 | F 0.04
633 ! 1530 v 0.04




TABLE B-7

(Cont) .
. '. Congggiggﬁion,
Sample No. OQutfall - Date Time Sampling Event mg/L
634 013 6/9 1650 Storm #1 - 0.02
635 * A 1945 ’ 0.01 -
636 . 0104 1515 0.01
637 I 1715 A 0.01
639 ) * 2115 0.02
" 640 010B 1515 | 0.02
642 Y 1915 0.01
645 16/10 | 0100 . 0.01 -
647 | v : 0500 n.d. (a)
648 010A 6/9 | 2300 0.01
649 0100 _ 0.01
650 0300 0.01
651 0500 n.d. (a)
€53 v 1750 | 0.01
656 010B 1550 n.d. (a)
658 Y 1950 Y 0.01
1126 6/20 | 1610 Storm #2 - n.d. (a)
1142 ‘ 1810 : 0.01
1150 4r 1910 ‘ n.d. (a)
1275 012 1530 0.12
1283 . 1630 0.02
1290 1730 0.01
1297 Y ‘ 1830 0.19
1342 010B ‘ | 2345 0.02
1358 . 6/21 | 0345 n.d. (a)
1366 l * 0545 n.d. (a)
1379 013 6/20 | 1525 0.04
1390 015 1640 | - ! " 0.03

(a) n.d. - not detectable. Detectable limit is 0.001 mg/2.
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TABLE B-8

CYANIDE RESULTS, IN mg/2

SITES #1 AND #2

MARCH - JUNE, 1977

Cyanide
Concentration,
Samole No. Outfall Date Time Sampling Event mg/ ¥’
SITE #
6 011 3/24 1100 Storm {1 n.d. (a)
25 01l 1500 n.d
37 010 1100 n.d
51 1400 n.d
54 i 1500 n.d.
82 009A 3/27 2225 Storm #2 n.d.
87 009A 3/27 2100 n.d.
95 Coal Pile | 3/28 0125 n.d,
113 011 3/28 0022 n.d.
121 , 3/28 | 0225 a.d.
126 Y 2/28 1100 n.d.
153 010 3/27 2215 n.d.
162 3/28 | 0040 a.d.
i71 l 3/28 0445 n.d.
184 011 3/29 0900 Dry Weather #1 n.d.
198 011 1300 n.d.
205 010 0900 n.d.
222 i 1300 n.d.
273 ‘ 4/5 1000 Dry Weather #2 0.99
289 l 1400 0.56
312 011 1000 n.d.
326 011 1400 n.d.
343 Coal Pile} 4/16 1146 Storm #5 0.17
356 009A 1125 0.03
362 009A 1415 ! 0.01
383 011 1138 | n.d.
389 011 1423 ! 0.01
SITE #2
47 010A 5/9 0100 Dry Weather 0.01
55 L * 0300 ‘ 0.01
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TABLE B-8

(Cont)
Cyanide
: : . Concentration,

Sample No. Outfall - Date Time Sampiing Event mg /%
189 0104 5/10 | 0100 Dry Weather 0.01

259 015 5/18 | 1050 ' 0.01
267 1630 0.01
340 010A 1130 0.01
348 1330 0.01
367 010B 1130 0.01
383 + 1530 Y n.d.
521 010A | 6/9 1000 Storm #1 0.01
529 1100 0.01
536 L 1200 0.01
548 010B 1000 0.02
556 ' 1100 0.01
578 012 1000 0.22
588 1100 0.10

613 l 1710 0.3

664 0104 1615 0.01
671 1815 0.01

678 l 2015 0.01
690 010B 1615 0.02
698 1815 0.01
705 l 2015 0.01
848 013 1150 0.38
856 * Y 1650 0.72
935 010A 6/10 | 0000 0.01
942 0200 0.01
950 0400 0.01
988 0108 0000 0.01
995 0200 0.01
1002 0400 0.01
1012 1650 0.01
1019 1330 n.d.
1026 Y 2050 0.01
1036 010A + 1650 0.01
1050 2050 Y 0.01
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TABLE B-8

(Cont) :
. Cvanide
, Concentration,
Sample No. Outfall . Date Time Sampling Event me /L
1131 0108 | 6/20 | 1640 Storm #2 0.01
1139 + . 1740 0.01"
1282 012 1600 0.2
1287 1700 0.09
-1294 L 1800 0.17
1347 010B | 6/21 | 0045 0.01
1355 0245 0.01
i363 l 0445 0.01
1392 015 6/20 | 1640 Y 0.01
(a) n.d. - not detectables. Detectable limit is 0.001 mg/%2.
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TABLE B-9

AMMONIA RESULTS, IN mg/2
SITES #1 AND #2
MARCH - JUNE, 1977

Ammonia
' Concentration,
Sample No. OQutfall Date Time Sampling Event meg /L
SITE #1

2 011 3/24 | 1040 Storm #1 1.7
10 1200 1.5
14 ‘ 1300 : 1.6
23 Y 1500 | 1.1
34 010 1100 47,0
43 o |y | 100 Y 52.0
84 0C9A 3/27A 2225 Storm #2 2.5

88 009A 3/27 | 2100 0.23
92 Coal Pile | 3/28 | 0012 . 84.0
111 011 3/27 | 2306 | 1.4
117 3/28 | 0131 2.0
131 \ 3/28 | 1200 28.0
148 010 3/27 | 2100 . 73.0
157 3/27 | 2225 55.0
165 ' I 3/28 | 0145 ¥ 3.6
182 011 3/29 | 0900 Dry Weather #1 20.0
190 1100 21.0
197 1300 26.0
206 010 0900 ' 564.0
221 1300 , 56.0

Y \

266 4/5 0900 Dry Weather #2 96.0
284 Y 1300 . 87.0
309 011 | 0900 J | 4.9
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TABLE B-9

'SITES #1 AND #2
MARCH - JUNE, 1977

_AMMONIA RESULTS, IN mg/2

Ammonia
Concentration,

Sample No. Qutfall Date Time Sampling Event me /4
SITE #1
2 011 3/24 | 1040 Storm #1 1.7
10 1200 1,5
.14 1300 1.6
23 Y 1500 1.1
34 010 1100 ’ 47.0
43 310 ‘y 1300 Y 52.0
a4 009aA 3/27 } 2225 Storm #2 3.5
88 00%a 3/27 2100 0.23
92 Coal Pile 3/28° | 0012 84.0
111 011 3/27 2306 1.4
1i7 3/28 | 0131 2.0
131 Y 3/28 | 1200 28.0
148 010 3/27 2100 73.0
157 3/27 2225 55.0
165 Y 3/28 0145 Y 3.6
182 011 3/29 | 0900 Dry Weather #1 20.0
190 1100 21.0
197 1300 26.0
206 010 0900 54.0
221 1300 , 55.0
Y Y

266 4/5 0900 Dry Weather #2 96.0
284 Y 1300 87.0
309 011 0900 4.9
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TABLE B-9

(Cont) Ammonia
. Concentration,
Sample No. OQutfall - Date Time Sampling Event mg /%
SITE #1
323 011 4/5 | 1300 Dry Weather #2 5.0
346 Coal Pile | 4/16 | 1155 Storm #5 27.0
351 . 009a 1040 B 2.0
359 009A 1205 | 2.6
377 011 0842 .- 1.3
385 : 1239 | 0.66
392 | 1423 | 0.77
405 v 2223 0.87
408 4717 | 0742 Y 0.65
429 4/18 | 0930 Dry Weather #3 0.57
436 1030 1.2
438 1130 1.1
442 '-V 1230 : 1.0
446 010 1137 66.0
453 - 1237 74.0
455 1337 56.0
460 1437 84.0
463 \ ' 1537 ! 82.0
SITE #2

32 015 5/9 1130 Dry Weather 6.0
42 010A 0000 5.2
56 0300 . 86.0
195 5/10 | 0200 ' 4.8
336 | 5/18 | 1030 \ 5.2
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TABLE B-9

(C9nt) Ammonia
Concentration,
Sample No. Outfall . Date Time Sampling Event mg/L
SITE #2
349 0104 5/18 | 1330 Dry Weather 3.8
360 L 1630 5.7
- 380 - 010B * 1430 7.1
518 010A 6/9 | 0930 Storm #1 . G.36
526 1030 0.70
53 L 1130 - 0.49
541 Y . 1230 0.45
545 010B .} 0930 0.88
553 | 1030 | 1.3
569 ¢ 1230 0.60
574 012 0930 0.41
584 1030 1.0
594 1130 0.79
604 1230 0.73
609 Y 1430 0.56
661 010A 1515 0.17
668 1715 0.10
675 1915 0.22
683 : 2115 0.21
686 010B 1515 0.28
694 | 1715 0.10
702 | 1915 0.12
710 Y 2115 1 0.10
762 011 1205 0.23
767 * 2025 0.43
845 013 1100 31.0
853 + 1530 39.0
882 015 1010 0.20
886 1145 0.39
889 | l i 2235 v 0.51
931 010A 2300 0.12
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TABLE B-9

(Cont)
Ammonia
Concentration,
Sample No. Outfall = Date Time Sampling Event mg/L
SITE #2 ‘
944 0104 6/10 | 0200 Storm #1 0.23
954 ‘ ‘ 0500 0.33
985 0103 6/9 | 2300 0.11
- 992 B 6/10 | 0100 0.50
999 0300 : 0.10
1006 | ‘ 0500 0.10
1009 | 1550 " 0.15
1016 . 1750 ' 0.15
1023 ’ | 1950 ' 0.10
1030 ¥ 2150 0.15
1033 0104 1550 0.14
1040 l 1750 0.10
1051 Y 2050 -y 0.10
1128 0108 6/20 | 1610 Storm #2 4.1
1132 ] 1640 1.2
1136 | 1710 0.50
140 | g 1740 1.6
1144 1810 . 0.39
1152 1910 0.40
1280 012 1600 1.3
1288 1700 1.6
1295 l 1800 1.6
1344 010B { | 235 0.18
1356 6/21 | 0245 0.18
1364 l % 0445 0.23
1383 013 6/20 | 1525 1 18.0
1395 015 * 1640 0.28

-161-~



TABLE B-10

SULFATE RESULTS, IN mg/%
SITES #1 AND #2
MARCE - JUNE, 1977

Sulfare
4 Concentration,
Sample No. Outfall Date Tize Sampling Event mg/ 3
SITE #1

36 016 3/24 | 1100 Storm #1 270
41 | 1200 303
46 1300 260
55 1500 303
149 3/27 | 2100 Storm #2 490
152 3/27 | 2215 380
166 3/28 | 0145 : 180
204 3/29 | 0800 | Dry waather #1 | 360
1l t S VAL TR 1 : 423
13 ' b S0 | 1329
227 il P Pil
267 i ’ f 4/? ;35350 ; Ury Weather 2 f JU0
276 y 475 1100 ] 450

285 ( { v ] 1300 | | 1580
294 4/3 1500 475

SITE #2

218 015 5/10 | 1845 | Dry Weather 20
257 l 5/18 1050 20
263 Y f 1630 29
575 012 6/9 0930 Storm #1 63
580 1000 70
585 1030 79
595 1130 100
605 1230 128
610 : 1430 52
615 1710 54
620 Y 1950 70
758 011 1045 195
761 * 1205 | 270
844 013 1100 150
851 1530 190
855 l ' 1650 Y 36
1278 012 6/20 ! 1530 Storm #2 85
1380 013 1525 * 128
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APPENDIX C

CALCULATIONS FOR TABLES 7-2 THROUGH 7-5
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CALCULATIONS FOR TABLES 7-2 THROUGH.7—5

Example: Site #1 Outfall Q11

Operations: 1/2 of Coke Ovens and Coke By-Products Area

Production: (1,079 ton coke) (365 da s) (0.5) = 2.0 x 10° tons coke
day l year year

This assumes that if one half of the cperation is located in the basin, then
one half of the production from this operation will take place in the basin.

REGULATIONS FOR BY-PRODUCT COKE SUBCATEGORY (BAT)

Average of Daily
Values for Thirty

Maximum for Any One Davy Consecutive Days
Effluent Cnaracteristic kg/kkg (1b/1000 1b) of Product Shall Not Exceed
Cyanide A 0.0003 0.0001
Phenol ) 0.0006 - » - 0.0002
Ammonia : 0.0126 - | 0.0042
TSS 0.0312 0.0104

Thirty day average effluent limitations will be used.

Average Annual Lloadings

Parameter from Operations
Cyanide A: (0.0001 1b/1000 1b coke) (ggggséfh
(2.0 x 103 EE%EEEEES) = 40 1lb/year (18 kg/vear)

Phenol: (0.0002 1b/1000 1b coke) (2Q%g;lh)

(2.0 x 10° ES%EEEQEE) = 80 1b/year (36 kg/year)
Ammonia: (0.0042 1:/1000 1b coke) (ZQQQ_lIb

1 ten
(2.0 x 105 toms cokey | 1700 1b/year (800 kg/vear)

year
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- Average Annual Loadings

Parameter from QOperations
TSS: (0.0104 1b/1000 1b coke) (E%QQ—lE)
ton
(2.0 x 105 fons cokey 4100 1b/year 1850 kg/year

year

Acreage = 70.5
Average annual rainfall = 52 inches/vear (132 cm/year)

Average runoff coefficient = 0.25

' _ 3.259 x 105 gall _
(52 inches ra1n> ( 1 ft ) (70.5 acres) < 1 acre-ft ) -

year 12 inches /

1.0 x 108 gal rain <3.8 x 108 2)

year year

Runoff

E;;;?;II = Runoff coefficient

Runoff = 0.25. Thus Runoff = 2.5 x 107 828 (9.4 x 107 &
1.0 » 10° gal/year year vear

Parameter Mean Runoff Concentration from Table 5-9, mg/%

TSS 35.0
Ammonia 3.4
Phenol 0.086
Cyanide 0.002

Average Annual Loadings
Parameter from Runoff

, ; gal | ,3.785 &
TSS: (2.5 x 10 year) 5 gal
1 kg

2.2 1b, _ .
106 mg) (l ve ) 7290 1b/year (3315 kg/vear)

) (35 mg/i)

(
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Average Annual Loading
Parameter from Runoff

. ; gal . ,3.785 ¢
Ammonia: (2.5 x 10 year) ( I gal ) (3.4 mg/e)
(5 LA (2'4 lb)= 700 1b/year (300 kg/year)

10° mg 1 kg

. - 7 gal 3.785 2
Phenol: (2.5 x 10 year) (—T_EZI_) (0.086 mg/2)

(1 kg
10° mg

) (Zizk;bs) = 20 1b/year (9.0 kg/year)

- 1 .
Cyanide: (2.5 x 107 821y 228224y (4 002 ng/2)

year’ ' 1 gal

1 k 2.2 1bs, _ .
(Tﬁsghg) & s ) = 0.4 lb/year (0.2 kg/year)

Average Annual

Loading from Operations Average Annual

Based on BAT Effluent Limitations, Loading from Runoff,
Parameter kg/vr (1b/yr) kg/yr (1b/vyr)
TSS 1850 (4100) 3315 (7290)
Cyanide* 18 (40) 0.2 (0.4
Ammonia 800 (1700) 300 (700)
Phenol 36 (80) 5.0 (20)
*Cyanide A

Average Annual Loading Average Hourly*

from Operations Based on Loadings for Operations

30 Day BAT Effluent Guide- Based on 30 Day BAT Effluent
Parameter lines, kg/yr (1b/yr) Guidelines, kg/hr (1lb/hr)
TSS 1850 (4109) 0.2 (0.4)
Cyanide** 18 (4 0.002 {0.004)
Ammonia 800 (1700) 0.08 (0.18)
Phenol 36 (80) 0.004 (0.608)

1850 kg, ,l vear 1 day kg

P . . - 9 =K
All values calculated as follows: TSS: ( year ) (365 days)(24 - 0.2 he

**Cyanide A.
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Average Hourly Loadings*
Based on Maximum 1 Day

Parameter : BAT Effluent Guidelines, kg/hr (1lb/hr)
TSS 0.6 (1.3)

Cyanide** 0.01 (0.02)

Ammonia 0.25 (0.55)

Phenol 0.01 (0.02)

*Al11 values calculated as follows:

\
. 5 tons coke) <1 vear )( 1 day )(2000 1bs < 1b
TSS: (2'0 x 10° =2/ \ 365 days/ \24 hours/ \ 1 ton ) 0.0312 7565 1b coke
<_1_l<z_)_ 0.6 k&
2.2 167 77 hr

**Cvanide A
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