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Appendix B 

SAMPLING SURVEYS WITHOUT SEPERATE REPORT 

In many instances» a sampling survey report vas prepared for a number 

of projects as one group» and separating the individual projects was not 

feasible. Also, in certain cases, only data was submitted without comment 

or discussion by the sampling agency. This appendix is an inventory of those 

sampling surveys where individual projects were treated as a group or where 

only data was submitted. ■ 

Inventory of Sampling Surveys Without Separate Report 

Project 

Lake Superior: 

Grand Marais Harbor, Michigan 

Little Lake Harbor, Michigan 

White Fish Point Harbor, Michigan 

Lake Michigan: 

Charlevoix Harbor, Michigan 

Frankfort Harbor, Michigan 

Grand Haven Harbor, Michigan 

Holland Harbor, Michigan 

Kenosha Harbor, Wisconsin 

Kewaunee Harbor, Wisconsin 
Leland Harbor, Michigan 

Ludlngton Harbor, Michigan 

Manistee Harbor, Michigan 

Manistlque Harbor, Michigan 

Manitowac Harbor, Wisconsin 

Muskegon Harbor, Michigan 

Pentvater Harbor, Michigan 
Portage Lake Harbor, Michigan 

Racine Harbor, Wisconsin 
Saugatuck Harbor, Michigan 

Sheboygan Harbor, Wisconsin 

South Haven Harbor, Michigan 

St. Joseph Harbor, Michigan 

(and Benton Harbor) 

Year Sampling Agency0 Appendix No, 

1968 DTL B4 

1968 DTL B4 

1968 DTL B4 

1968 DTL B4 
1967 FVPCA B2 

1968 FVPCA B1 

1967 FVPCA B2 

1968 FVPCA Bl 

1967 FVPCA B2 * 

1968 FVPCA Bl 

1967 FVPCA B3 

1967 FVPCA B3 

1968 DTL B4 

1967 FVPCA B2 
1967 FVPCA B2 

1967 FVPCA Bl 

1967 FVPCA B3 

1967 FVPCA B2 

1968 FVPCA Bl 

1967 FVPCA B2 
1968 DTL B4 

1967 FVPCA B3 

1967 FVPCA B2 

1967 FVPCA B3 
1967 FVPCA B2 

1967 FVPCA B2 
1968 FVPCA Bl 
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V t r 

Table Cont. 

Project Year Sampling Agency8 Appendix No, 

Sturgeon Bay Ship Canal, Wisconsin 1967 

Traverse City Harbor, Michigan 1968 

White Lake Harbor, Michigan 1967 

Lake Huron and Connecting Channels: 
Alpena Harbof, Michigan 1967 

Au Sable Harbor, Michigan 1967 

Bayport Harbor, Michigan 1968 

Black River, Michigan 1968 

Caseville Harbor, Michigan 1968 

Cheboygan Harbor, Michigan 1967 

•Clinton River, Michigan 1968 
Detroit River, Michigan 1968 

Hammond Bay Harbor, Michigan 1968 
Harbor Beach Harbor, Michigan 1968 

Harrisville Harbor, Michigan 1968 

Lake St. Clair, Michigan 1967 
Port Austin Harbor, Michigan 1968 

Port Sanilac Harbor, Michigan 1968 

Rouge River, Michigan 1968 
Sebevaing River, Michigan 1968 

The Inland Route, Michigan 1968 

Lake Erie: 
Ashtabula Harbor, Ohio 1967 

Bolles Harbor, Michigan 1968 

Conneaut Harbor, Ohio 1967 
East Outer Channel, Detroit River 1968 

Erie Harbor, Pennsylvania 1967 

Fairport Harbor, Ohio 1967 

Huron Harbor, Ohio 1967 

Lorain Harbor, Ohio 1967 

Monroe Harbor, Michigan 1968 

Port Clinton Harbor, Ohio 1C 68 

Sandusky Harbor, Ohio 19671 

Lake Ontario: 
Little Sodus Bay Harbor, New York 1967 

Oswego Harbor,' New York 1967 

Rochester Harbor, New York 1967 

IWPCA 

DTL 
FWPCA 

FWPCA 

FWPCA 

DTL 

DTL 

DTL 
FWPCA 

DTL 
FWPCA 

DTL 
FWPCA 

DTL 
FWPCA 

DTL 

DTL 
FWPCA 

DTL 

DTL 

BD 

DTL 

BD 
FWPCA 

BD 
BD 

BD 

BD 

DTL 

DTL 

BD 

BD 

BD 

BD 

B3 
B4 

B2 

B2 

B2 
B4 

B4 
B4 

B2 

B4 
Bl 
B4 

Bl 
B4 

B2 

B4 
B4 

Bl 

B4 

BA 

B5 
B4 

B5 
Bl 

B5 

B5 
B5 

B5 

BA 

BA 

B5 

B5 

B5 

B5 

a - Agency abbreviations* DTL - Detroit Testing Laboratory, Detroit, 
Michigan; FWPCA - Federal Water Pollution Control Administration; 

BD - Buffalo District, Corps of Engineers. 
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LHBO 31-A 
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GRAND HAVEN HARBOR, MICHIGAN 
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MUSKEGON HARBOR, MICHIGAN 
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List of Tables 

Page No. 

1. Bottom Fauna Survey - June 7, 1968 Rouge River 1» 

2. Bottom Fai,na Survey - August 2, I968 - Rouge River 6 

3. 1968 Analytical Results 9 
Bottom Sediment Core Samples 

k. 1968 Sampling Results - Grassy Island Area 15 

5. Bottom Fauna Survey near Grassy Island - May 31» 1968 1*2 

6. Bottom Fauna Survey near Grassy Island - August 20, 1968 4¾ 

7. 1968 Analytical Results - Michigan Harbors 1,7 

8. Status of Michigan Harbors 58 

9. Effects of Open Water Spoil Disposal (Lab. test) go 

10. Qualitative Description of Odors. 68 
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PURPOSZ 

The''1968 Dredging Study" was conducted to provide information 

supplemental to two reports produced by Detroit Program Office: 

"Pilot Study of Rouge River - I967" and "Michigan Hartorc & Navigation 

Channels - Bottom Sediment Analysis - 1967." These reports will 

provide background information for the Corps of Engineers' report 

on the "Disposal of Great Lakes Dredgings." 

SCOPE 

The results of the study include benthos sampling in the Rouge 

River and in the vicinity of Grassy Island, core sampling in several 

Rouge River docking areas, and water quality measurements upriver 

and downriver from the dumping grounds and in the Grassy Island wells. 

The results of the analysis of bottom sediments collected from 

nine Michigan Harbors is given. The sediment quality of each harbor 

is evaluated based on these results. 

ORGANIZATION 

The "1968 Dredging Study" iras a cooperative effort of the Detroit 

District of the Corps of Engineers and the Detroit Program Office 

of the Federal Zater Pollution Control Administration. 

■■ --  .--■—?-——5—. 'i1 
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'T il 

... INVESTIGATION PIWCEDUISC AI© JATA 

A. Drcãíjinc Hite - Rouge River 

CenUior: L'an;!ir.- 

The beuvhic organinns of the Rouge River were eexoleú on June 7, 

I96C before Grcciging operations Legar: orai or. August 2, 1968 during 

the peak of the Corps of Engineers, dredging activities. The primary 

dredging activity up to August 2 was conducted in the areas indicated 

in Figure ? 

Three sanóles were collected across the width of the river at 

each of ten cross sections indicated in Figure l . The ranales 

were collected with a l/k square-foot Eckman dredge, preserved in a 

formalin - rose Lengal solution and returned to the laboratory' for 

population counts. Because of the large number of sludgevorms in 

some of the samples, aliquots were counted and an appropriate factor 

applied to estimate the number of organisms per square foot. 

Tiie grossly polluted Rouge River supported a meager benthic 

commuai¿y consisting of the sludgevorms Linncdrilus ep. and Tubifex 

tub if e::. These two sludgevorms comprised virtue lly 99« S# 0- the 

benthic population during both sampling periods. (Tables 1 and 2) 

Bottom sediment constituents, supporting there populations varied 

widely. Asphc.lt, oil, greesc, sewage, voou pulp, and iron oxide were 

among the man-made meterieis nsood in the bottom sediments. 
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In 1%¿, the Detroit Pro^raK Office utilised a core senpling 

device in obtaining sanplee of «he botton materials buried beneath 

the rurface of the river bed. The equipment consisted of a 1-inch 

diameter pipe (see Figure 1 .) vhich '.»as pushed or driven into the 

river bottom to -he desired depth. A protruding tip could be in¬ 

serted as the instrument was being pushed through the surface 

sediments and withdraw as it oassed through the sedimente to be 

sampled. The device was used with varied degrees of success depend¬ 

ing on the nature of trie sediments to be collected. 

Dunbar and Cullivan Dredging Company applied to the U.3. Corps 

of engineers for a Federal permit to dredge at seven locations on 

the Rouge River shown in Figure 3 • The shoal areas at these 

docking facilities were sampled \;ith the device. Attempts to obtain 

a core sample at Scott Paper Company were unsuccessful. The sample 

from this location was collected with a Peterson dredge. 

Samples were analysed in segments to determine the variation 

of the parameters with depth. The gross descriptions and analytical 

results are given in Table 2 . The samples are numbered from 

bottom segment to top as follows: m, E2, E3 etc. The bottom 

segment of the core is indicated "bet." next uc lab number 
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£ 
E. Dumping Grounds - Grassy Island 

Effect of Dumping Ground on Detroit River Water Quality 

Seven stations in the vicinity of Grassy Island were sampled 

in 1968 to detect the pollv.tlonal effect of the dumping ground on 

Detroit River water quality. As shown in Figure 5 , stations 

PS-68-1, PS-68-2, and PS-68-3 are located upriver from the island; 

and PS-68-1», PS-68-5, and PS-68-6 are downriver from tho dumping 

ground. Samples collected from PS-68-7 depict the quality of water 

pumped on to the dredge and mixed with the dredged material at the 

unloading dock to facilitate pump-off operations. 

Each of these stations were sampled on July 8 and 9 before 

dredging operations began and on August 6, 7, and 13 after the 

commencement of the dredging of the Rouge. The results of the 

analyses are given in Table 1* . 

Benthos Sampling 

The Grassy Island area of the Detroit River was sampled for 

benthos once prior to the dumping of Rouge River dredgings on the 

island and once after the deposition of sludge behind the dikes. 

The samples were collected with a 2/3 square foot Petersen dredge 

and preserved in a formalin - rose bengal solution. 

The stations in the vicinity of Grassy Island are shown in 

Figure 6 and the analytical results in Table 5 & 6. The Investi¬ 

gation found a bottom fauna community indicative of polluted waters. 

Although a few intolerant scuds and. a burrowing mayfly were fourd, 

98$ of the total benthic population consisted of the pollution 
t 

tolerant sludgeworme. 

13 
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C. Other Harbors 

Lot toe sediment samples fren nine Michigan Harbors ’.'ere received 

bv tpc Detroit Precrem Office Lrhoratory from the Cons of Sincere 

in i960. Three different nanplinf methods vere employed. ZemUt 

from the Detroit River were collected with 0 Petersen dreuse, 

ccuka diver collected the connles from Harbor Beach. .Ml other 

bottom somplea tore collected directly fron the hooocr drc’.co (HM*S) 

intake chute In a netal bucket cucucnded from a rope, the ccmlei 

«re transports to the laboratory la plastic Jars and •..ere preserved 

in ice. 

Most samples delivered to the F.TCA laboratory were analyted 

for COD, total solids and volatile solids. Other tests were perfoimed 

as time and the laboratory work load permitted. 

The harbors sampled, the sross descriptions and the analytical 

results are listed in Table 7 • The explanation of the bottom 

material description is Given on nace 64 . The qualitative odor 

description and code is shown in Table 10 . 

TiegBP mmm, 
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II. CONCLUSIONS 
i 

A. Dred-inc Sile 

Benthos Samgllag / 

Slud.-jcvorms Linnodrilus en* anu Tubirex tubifex comprised 99-9^ 

of the benthic popvlation found durinc both sampling periods, 

cludsewom oopulstions of Juno 7 srid August 2 are presented in bar 

"raihs in Figures 15 and 16 respectively. Mthouch slud^evronn 

standing crops chanced at some stations between samolinc periods, 

dredcinc operations seemingly hr.d little effect. 

Station 25, at the mouth of the Old Channel of the Rouge River, 

supported a huge quantity of tut ificids, (66-108 thousand sq. foot). 

This concentration of sludgeworms is probably encouraged by the set¬ 

tling of organic materials on the bottom of the Rouge River from 

upstream combined sewer discharges along the Michigan side of the 

Detroit River. On the other hand, Stations 5 end 8 on the main stem 

of the lower Rouge River, had noticeably more tar and oils in the 

sedinenus and fewer sludgeworms. The Corps of Engineers dredging 

operations in ohe Rouge River apparently had little effect on the 

already debased aquatic life in that river. 

Core Sampling 

Most of the subsurface sediments collected from the Rouge with 

the core sampling device exhibited characteristics similar to the 

polluted surface materials sampled from the river in 196? with the 

Petersen crcdgc. Mn*t of the camples contained moderate to high 

levels of IDOD, COD, phenols, total ihocphete, iron, oil nnd volatile 



folios. The eoiic;.'."-iv. ionr ■ p. >• llotontr ir isnoloe ; 

B-l, C*, D-l, G-i, cr.j G-',> •.•ore romevha ; lov'er. Tiio "ola 1'... 

solids concontrcoi »o in hnece nerr,.lc>aar roùlucntr :r..\-hí s'i-.ir. .1 

c. 1 y dry t/Psis. 

The twenty s-ibc-rfccc c re cauoioc •..•ere collected free cror-s .-. 

(1 sainóle), E (2 ramies), (.: samóles), 2 (if samplet), art, G 

(o samples) alón” tie main stex of .he Ro’^e from the turnia; bast . 

to its confluence f.’i .h -he Olu Channel, Ten bosioci sedixent cai.ijios 

(Samples No. 5-1^) were collected with a Petersen dredge el-.he 

same stretch of the river in 1^:.-7, A'.alr--ical results are cc.-ir.'are, 

in the following table: 

; 

Parameter 
Core Samples 

Areas A, E, C, E, G 
Rançe Average 

Total PO, (mg/lcG wet) 'J20-6000 550C 
Iron (mg/kc v.'et ) Ilf000-86000 1*7,000 
Oil & Grease (mc/kg urjO3000-6500C 31,000 
Volatile Solid (% dry) 3-18.6 12.ó 

Petersen Dreujc Csmplos 
Sample Points 3 to ll 

Average 
17'X-5000 

39000-59000 
30000-60000 

11-19 

32OC 
IflfOOO 
IfCOOO 

16 

- .-Turi-.rw.r' ■ata*; «Métn-. ■ 
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I. Dunning Gro'-mas 

Zfreci: r gi.ir.v;yina Ground on Jccroit River Water Quality 

Uc v.-olor quality degradation of ;-hc Detroit River by disposal 

opr'rations vac detected by annlyeie of setmles collected around 

Grassy Island, flic water quality of the river upriver from the island 

was found similar to that directly downriver from the àunoin" grounds. 

Benthos Samullnç 

The Grassy Island investigation found a bottom fauna community 

indicative of polluted waters. /.Ithoujh, a few intolerant scuds 

end a Burvowine mayfly were found, of the total benthic population 

consisted of the pollution tolerant clud^evorms. Tlie number of 

Individ v1 :- r>rieä v.’idely between stations in the Detroit River 

(Fi-urcs 17 « lu).Eoth upstream and downstream standing crops of 

benthic organisms varied, but community composition around the island 

changed very little. The some species cf benthic organisms were 

predominant before and after domiinj operations. The variety of 

orymisms only chanced from on cvcmce of 5 in May, to 6 ir August. 

Dike cons-ruction and sludge deposition activities on Grassy Island 

did not a opear to alter the bonthic fauna comm’unity s 1er. i f lean tly. 

Present disposal methods employed at Grassy Island appears to have 

contained the nollvtcd sediments and spared the native aquatic life. 

The protection •..•? the bottom orjra.icms near Grassy Island is ?ja- 

portant because they provide food fur the support of fish and veter- 

f. 1 in ilx Botrait River. 
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'.oll 

i.’.w ^..o . nr. jlcc collected fron ehe wells before the I960 dredging 

.v cic rescly ooll'Juod os in 19^7 during tiisoosEl activities. 

Ho .e ' T, i^. ir c am exoectcd -hat many of the pollj.tional character¬ 

istics sro imparted to the ’..Ttter by surrounding soils and that the 

well water is not necessarily representative of the seepage flow. 

A few differences in analytical results are notable. -The con¬ 

centrations of phenol and total soluble phosphate found in 1968 v/ere 

significant!:; lower than those determined in I9É7 as shown below. 

'.'cil 

3 
4 
5 
7 

Average Values 

Phenols 

(uc/l) 

1968 

2 
2 
2 

Total Soluble Phosphate 
(mg/l) 

.13 .04 
•17 .04 

•27 .08 

Even at the higher concentrations the pollutional load of the seepage 

flow is not significant in view of the low estinated seepage rate of 

less than .2 cfs. 

Lower bacteria densities were also detemlned prior to dredging 

operations in I968. However, lower bacteriological activity and 

growth is expected at the lower sample temneratures. 
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C. Other Harbors 

Over 900 analyses were performed on 173 bottom sediment samples 

delivered to the Detroit Procram Office laboratory by the Corps of 

Encineerc in 1967 and 1968. The quality of the bottom sediments 

collected from each area has been evaluated based on the results of 

these tests, the gross appearance cf the material, and its odor. 

The evaluation includes only those areas for which samples were 

eceived. Portions of eighteen Michigan haibors and navigation 

channelc are designated as "polluted" or "unpolluted" in Table 

The table lists the harbors, area sampled, number of samples received 

from each area, the number of analysis performed on these samples, 

and a preliminary evaluation of the area. 

Probably any of the haibors listed would have some areas of 

organic deposits and further analysis of all the haibors would be 

necessary to give a complete picture of haibor conditions. However, 

it is suggested that the Corps of Engineers conduct further study 

in those halbere designated as "polluted" to determine the depth and 

areal extent of the polluted material. 







.::1. A??, inji:' 

ft. ÜÍ!.v.J.aled Open ..’ater Opel’ Dispccal Tests 

A st-idy -rar perforxed in ’.he laboratory to simulate the ¿umpire 

Bcc.aicnt by a hopper clrcdje or cccv in dump unds. For 

-he study the i'ollovi.nj ocsumplione ’.'ere nade: 

1. The pro und depth was Ip feet (5 yard.s) 
2. The lencth of dump per scow - 600 feet (200 yards) 
j. The width of dump per scow - 90 feet (30 yards) 

Therefore the volume of water influenced by dumping is 30,000 cubic 

-,-arc's of water. Assume 1000 yards of bottom sediment is dumped, 

therefore ratio of bottom sediment to water is 1 to 30. Using 3 

gallon ¿vgs containing 10,000 cc of water volume of bottom sediment 

needed in 335 cc* 

To measure the effect of bottom sediments on river water, uive 

bottom sediment samples from the Detroit River were used in the study 

Six - 3 gallon jugs of water were collected from the Detroit River, 

777. For 5 of the jugs, a measured amount of bottom sediment was 

added and a sample taken after 15 minutes and 24 hours to measure 

the effect. To the other jug no bottom sediment was added, samples 

were taken to be used for comparison with the bottom sediment plus 

water mixture. 

For each bottom sediment the following procedure was used. 

1. 333 cc of bottom sediment was measured in beaker. 
2. 333 cc of water from a Jug was added and then the contents 

was mixed thoroughly. 
3. The mixture was then dumped into the 3 gallon jug. 
4. After 15 minutes without disturbing the Jugs, a sample was 

siphoned in a l/2 gallon glass bottle and analysis were 
conducted. 

5. After 24 hours without disturbing the Jugs, a sample was 

siphoned in a l/2 gallon glass bottle and analysis were 
conducted. 
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'..'nier auclity meocnrenent ree'-ltc for oliquots collected 

(fron the j-JCs) 15 minuter and 2k hours after the deposition of 

the "bottom material are given in Table 9* Th® characteristics 

of each cluc'/je deposited are given (under samples 36 through kO) 

in Table 7. Bottom sediments '.'ere added as follows: 

’■Jeter Bottom Sediment 
Laboratory No. Sample No. Laboratory No. 

2^55' — W 
29756 7-37 29751 
29757 -:-38 29752 
29758 #39 29753 
29759 2975¾ 

29760 No sediment added 

The average of the analysis of the five samples contaminated with 

sediment is given for comparison with the control sample (29760). 

The five bottom sediment samples collected from Lake Erie with 

a Petersen dredge were moderately polluted sludges containing 

medium levels of COD and volatile solids. Immediate DO demandj 

phenols, ammonia nitrogen and organic nitrogen results varied from 

low to medium. 

The physical conditions of the laboratory test were different 

in many respects from those which exist at the designated dumping 

grounds in Lake Erie. The quiescent condition in the laboratory 

provided for better settling than would have been possible in the 

lake. However, under natural conditions the lake water at the 

dunning grounds would have dispersed and mixed with other water 

whereas the laboratory receiving water were not so dispersed. In 



) ada it ion, the dissolved oxygen relationships were unna tural 1:, the 

laboratory with the absence of turbulence and sunlight. 

Evidence of the deposition of the sludge remained in the water 

for at least 2b hours as reflected in increased levels of conciuc- 

tivity, iron and turbidity for all five sludges deposited, gone, 

but not all of the water samples tested, also shower, increases in 

phenol, total pnosphate, total soluble phosphate, ammonia nitrogen, 

and organic nitrogen after hours. 

Although this test did not represent actual conditions exist¬ 

ing in the lake, it does show that the dumping of polluted dredg¬ 

ings in the open water does degrade water quality. Such water 

quality degradation often becomes immeasurable in the lake after 

a short time due to dilution and pollution from other sources. 
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B. Description of Bottom Materials & Odors 

Description of Bottom Material 

The descriptions of "bottom materials are listed in j.able 

The sediments were classified as follows: 

Ooze: soft, fine, decaying oreanic material. 

Sludge: (clay, silt, mud or organic material): non-gritty 

material of natural or unnatural origin. 

Sand: gritty particles up to l/25" in diameter 

Gravel: l/25" to l/V 

Pebbles: l/4" to 2” 

Stones: 2" to 10" 



C' 'fie 

Ae 

B 

Bß 

En 

Er 

Bv 

C 

Ce 

Ch 

Cm 

Cs 

D 

Df 

Dp 

Ds 

E 

Ep 

G 

M 

Mm 

V 

Fi-.'PCA, DBO, 15^ü 

Pavero of Odor Description (Such es Odors of:) 

AroMctie (snicy) cnmnhor, cloves, lavender, lemon 

ccimber 

Bclsomic (flowery) 

era ni um 

nast’'.rti'jm 

sweetish 

violet 

Chemical 

chlorinous 

hydrocarbon 

medicinal 

sulfuretted 

Disagreeable 

fishy 

piüpen 

septic 

Earthy 

peaty 

Grassy 

Musty 

moldy 

Vegetable 

Symira 

Geranium, violet, vanilla 

Asterionella 

Aphanizomenon 

Coelosphaerium 

Mallomonas 

industrial wastes or treatment chemicals 

free chlorine 

oil refinery wastes 

phenol and iodoform 

hydrogen sulfide 

(pronounced, unpleasant) 

Uroglenopsis, Dinob ryon 

Anabaena 

stale sewage 

damp earth 

peat 

crushed grass 

decomposing straw 

damp cellar 

root vegetables 

♦Standard Methods of Examination of Water & Wastewater, 11th Edition, p. 255 



C. Laboratory Methode 

The methods employed in the laboratory are the same as those 

described in the "Rouee River Pilot Study - 1967" and "Michigan 

Harbors and navigation Channels - Bottom Sediment Analysis - 1967* 
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APPENDIX B2 

MICHIGAN HARBORS & NAVIGATION CHANNELS 

BOTTOM SEDIMENT ANALYSIS 

1967 

SAMPLING SURVEYS FOR: 

FRANKFORT HARBOR, MICHIGAN 

GRAND HAVEN HARBOR, MICHIGAN 
HOLLAND HARBOR, MICHIGAN 

LUDINGTON HARBOR MICHIGAN 

MANISTEE HARBOR, MICHIGAN 

MANISTIQUE HARBOR, MICHIGAN 
MUSKEGON HARBOR, MICHIGAN 

PENTWATER HARBOR, MICHIGAN 

SAUGATUCK HARBOR, MICHIGAN 

SOUTH HAVEN HARBOR, MICHIGAN 

ST. JOSEPH HARBOR, MICHIGAN (and BENTON HARBOR) 
WHITE IAKE HARBOR, MICHIGAN 
AUENA HARBOR, MICHIGAN 

AU SABIZ HARBOR, MICHIGAN 

CHEBOYGAN HARBOR, MICHIGAN 

LAKE ST. CUIR MICHIGAN 

I 
I 

U.S. DEPARTMENT OF THE INTERIOR 

FEDERAL WATER POLLUTION CONTROL ADMINISTRATION 

GREAT LAKES REGION 
DETROIT PROGRAM OFFICE 
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PURPOSE 

Dreößlns SPuPy - 19-iï 
Michí^íiti Herborn omcI Hovlcation 

The ctuáy v/as conducPod to determine the characteristics 

bottci.i sediments dredged fron Hi chiban harbors and navigation 

by the Detroit District of the U.5. Army Corps of Engineers. 

of t/ve 

channels 

SCOPE 

The results of the analyses depict the characteristics of sediments 

dredged from particular points located in seventeen Michigan harbors end 

navigation channels. The samples collected do not necessarily represent 

the major portion of the bottom sediments dredged from e particular pro¬ 

ject area. 

PROCEDURE 

The Corps of Engineers and the Eederal Veter Pollution Control 

Administration conducted a cooperative survey of seventeen Michigan 

harbors and channels dredged by the Detroit District in 1$C'(. Bottom 

sediment samples were collected by Corps of Engineers' personnel from 

three Corps dredges: TOMPKINS (scow), HALIS (hopper) and the KOFI*LAN 

(hopper). The samples were analysed by the Federal Vater Pollution 

Control Administration laboratory at Grosse He, Michigan. 

In April^ I9S7, representatives of the F.’PCA (Detroit Program Office) 

and the Corps of Engineers (Detroit District) visited the HAIRS end the 

TOMPKINS to observe the dredging operation and initiate the sampling 

program. The purpose of the study, the sample collection procedure, and 
/ 

the delivery requirements were explained to the master of each dredge. 

1 



An average of five sonnies were analysed each week at the FtfPCA 

laboratory. Ever-y effort was mode to collect these limited number of 

samples in the most polluted areas of each harbor. 

During the early weeks of the study, Corps of Engineers' personnel 

picked up the samples early in the morning of the collection day and 

transported them by automobile to the Fl'PCA laboratory. When the dredge 

moved to more distant harbors, prompt delivery of the sample by automobile 

became more difficult and shipment by air more effective. 

The bottom sediments were collected directly from the hopper dredge 

intake chute in a metal bucket suspended from a rope. The bottom sediment 

samples were token directly from the scow of the TOMPKINS during the load¬ 

ing operation. The samples were then poured into one-quart glass jars 

and delivered or shipped to the FvJPCA laboratory for analysis. When 

delivery was delayed, the samples were analyzed for parameters which are 

not significantly affected by storage: total solids, volatile solids, 

suspended solids, oil and grease, iron, total phosphate, and total soluble 

phosphate. Analysis of the bottom sediments begun 5 to 10 hours after 

collection also included the following parameters: immediate dissolved 

oxygen demand, COD, phenols, nitrate, nitrite, ammonia, organic nitrogen, 

end BOD. All samples transported by automobile were preserved in ice. 

Uniccd samples were transported by air freight to the laboratory from 

Manistique, Frankfort, Cheboygan and Alpena. Bottom sediments of similar 

nature from the seme harbor were composited when it was found that the 

analysis of the individual samples would overload the laboratory facilities. 

Complete analysis of every sample delivered was beyond the capacity of the 



iVft’CA laboratory. However, a ci'ocs description ir, provided for all 

samples received. 

Most of the samples had settled out in transit to fem two fractions: 

a sediment and supemntent. In all cases only the settled material was 

onalyred. 

RESULTS 

The location of the 1#7 sampling points (numbered 1 to II5) are 

shown in the series of maps of the Corps of Engineer (Detroit District) 

project areas. The gross description, odor, and analytical results of 

these samples are given in Table 2. The material description and the 

odor description are explained in pages 21 and 22. 

Samples designated with a C (eg. 7C) are composites of three samples 

collected between the depths indicated. One exception is sample 83c 

which is a composite of three samples collected at cross sections 7+00, 

8+00, and 9+00 in the Kalamazoo River (Saugatuck Harbor). Some samples 

(numbers: 1, 2, 3, It, 5, 6, 12, 54c, 55c, 88, 92) were designated as 

being collected in the "bar area" or "turning basin" with no exact station 

location given. The locations of these samples are indicated by arrows (Q ) 

in the appropriate maps. 

Those results reported on a wet basis indicate the weight of a substance 

per unit weight of the wet bottom sediments. Similarily, those reported on a 

dry basis indicate concentrations in the moisture-free solids. Concentrations 

expressed on a wet basis can be reported on a dry basis by applying the 

following formula: 

mg/kg dry basis « gg/kg wet basis x 100 
fi total solids 
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WATERFRONT OWNERSHIP 

SHOWN THUS 

(0) INDICATES OWNER 

(U INDICATES LESSEE 

2. AURORA SAS CO. 

V HARRINGTON COAL DOCK 

SA. PENN-DIXIE CEMENT CORP. 
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Sr.molos Collected ty COE and 
Analyzed at Fi'/PCA, DPO 
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(0) 

(0) 

(0) 

(L) 

Hochurcd Area Denotes Work Authorized 

But Not Constructed 
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NOTES 
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Dcncrintion of Botton -erial 

The deccriptionc •' bottom natcrinlß a 'i st cd in Table 2. 

The Gcdincnts vero r' aificd ac followc: 

Oo^e: coft ^ i-iiCj decoy in" orcanic mate &. 

Sludges (clay, eilt, mud or oreanic i :rial): non-gritty 

material of natural or unnatural origin. 

Sand: (.ritty particles up to l/25" in dioBieter 

Gravel: l/25" to 1/4" 

Pebbles: 1/4" to 2" 

Stonec: 2" to 10" 

.21 . 
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Code 

A 

Ac 

B 

Bg 

Bn 

Bo 

Bv 

C 

Cc 

Ch 

Cn 

Cs 

D 

Df 

1¾) 

Ds 

E 

2p 

G 

K 

Ka 

V 

Tal)!!.e 1 
Qualitative Descriptions of Odors-::- 

FiiPCA, DPO, I96Y 

Noture of Odor_Description (Such as Odors of; ) 

Aromatic (spicy) 

cucumber 

Balsamic (flowery) 

geranium 

nasturtium 

sweetish 

violet 

Chemical 

chlorinouo 

hydrocarbon 

medicinal 

sulCuretted 

Disagreeable 

fishy 

pigpen 

septic 

Earthy 

peaty 

Grassy 

Musty 

moldy 

Vegetable . 

camphor, clovoo, lavender, lemon 

Synura 

geranium, violet, vanilla 

Astcrioncüla 

Aphanizomonon 

Coelosphaerium 

Mallomonas 

industrial wastes or treatment chemicals 

free chlorine 

oil rcfineiy wastes 

phenol and iodoform 

hydrogen sulfide 

(pronounced, unpleasant) 

TJroglenopsis, Dinobryon 

Anabccna 

stole sewage 

damp earth 

peat 

crushed grass 

decomposing straw 

damp cellar 

root vegetables 

♦Standard Methods of Examination of Water & Wastewater, 11th Edition, p. 25c 
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AVERAGES OF MALYTICAL RESULTS 

The recults listed in Talle ? were grouped according to area and the 

nature of the bottom samples. Most of the bottom ecdimcnts collected 

from a particular harbor were of the same nature, that is, either sand 

or sludge. However, at South Haven, St. Joseph, Holland and Frankfort, 

sand was found in the outer channels and bar areas while sludge was found 

in the inner channel or turning basin. 

The average analytical recuite for each harbor, navigation channel 

or portion thereof are listed in Table 3. The samples which arv included 

in each average and a preliminary evaluation of the bottom materials 

collected from each area ore also indicated in the table. 

31 

^ r 
mi... 



M 
ÍH 
I) 

I 
O 

U co 
Tl 

•» 

B 
. O 
•s 

ir\ 
H * 

-I VO CvJ 

l>* 
CO 

'à 
•\ 

c\j 
CVI 

»V 
O eu 

.H CU 
O O ^ 
t-CO 
rU H r*l CU 

*N < 
CU l'O^J 
r-l 

O 
co 

H 

eu 
co vo 

I c^ 
CU I 
VD.U- 

•»S- 
u 

O u" \ ^ 
C»"l LT\ r -| 
ir\ »,v£i 
J O I CO 

_ J- CU SP oo CU L-> 
O O O O O H H 

ffi rn ni n* C’i r‘* r"’ rr ‘ (O CO UN 0\ rH *\ *s J I i 
I »> J i I fi H l/> C— O ro 

"?-Ü a?cf% ^-¡ÏVS rV|^ t- ca coco O a o B B h 
H H eu CO ro LA LACO CO CO CO CO OO h r-l H r-l H r j 

w 

ré 
10 
•P 

ci 

ë 
c 
O 

•rH 
,0 b- 
O Vf) 
n ex 
•ri ,-H 

cj »r I k »5- 

«ils § 
a • 
E-íCh 

o 
u 
ÍH 
O 

o ,o 
O Jr 
n eu 

w Z 
o 
> 

< 

ï 
lr-l 

t? 
•rl 
X1. 
U 
Tl 

•fi 

o 
HJ 
U 

Ch 
O 

O 

£ 

CJ| 

o 

« 

m 

O 

rH 
C) 

S 
g 

P 
rC 

t> 

O 

o 

.!? 

rB 
Cj P 

'C? 'Ci 'B 'ci '0 rcj rB 'd rJ 
;î c 3 g r 3 C 3 îJ n 

o 

I 
r*< 
W 

rCl 
g 
CJ 

'CJ 

'H 
Cj 
CO 

o 
13 
?H 

W 
03 
r-l 
rQ 
U3 
fl) 
P. 

r-I P r-| CJ CJ 
WWW W W 

|—| cj 
w w 

P CJ CJ (J 
H P cj cj w ó cj 
W w W W C) o W H 

•d ri 
3 
d 

H 
fl) 

•Ci > 
P CJ 
cj Cl 
w o 

O 
fcl 

V 
H 
W 

rl P 
P Tl 
d ,3 
w p 

o 

f 
rH 
W 

C! U 
•H C 
X, a 
H) W 

fl) 

O# 
tb P 

rq H 3 w 
fli O 

CI 
H H-» 
O .H 
W h 

rd rrf 
Cj CJ 
d 8 
w w 

Ö -ri 

•S 
n 
cj 
fi 

•r! 

P 
H-> 

'g 
3 

H H 
C) fl) 

è g 
CJ CJ 

X. .3 u a 
Ch U 
fl) fl) 

S g 
O '.H 

3 3 
C> o 
> > 
d cj 
W W 

'H 5. 
¿ g 
o w 

fC 
Pr 
C) 
(3 
O 
h) 

H) 
CO 

h eu r-i eu ro-t h eu 
< pó m p ó o a n n h r-, p ç. 
* ^ ^ í $ v I ÿ î ï T ¥ 

* >¡: * 

W 
H 
a 
Ti u 

H H 
fl) Cj 
+’ Tl 
CJ Jh 
E fl) 

B 3 
' B 

B 
o 

H) 
+> 
O 
X 

o 
+i 
•P 
o 
X 

'S 
+) 
P .s 

rH *P 
H -H 

BfO 

J»g- 

3¾ 
M O 
tí O 

32 

.¾ iNK 

“TT 

* '4 
«aMp’ 



( 

33 

mmm 
. Bi •* rJKíjí!: 



III. APPENDIX 

Ir.oorc or: ry Proco dure 

BöooOi.i cocîiMoni e ample s v/e re analysed accord inß to the Chicago Program 

Cj. a ice (X' ..PCA) procedures and Standard Methods Por the Examination of Water 

anu Wastcv/ater, 12th Edition, l£o5» 

Parameters not run according to the Chicago Program Office procedures 

are: ièOD, EOD, NOg, Niu-N and Organic-Nitrogen. Hov/ever, the first three 

of these parameters were run according to "Standard Methods" with modifi¬ 

cations and the NI^-N and Organic-Nitrogen analyses were run according to 

published procedures. 

Tnc following is a condensed procedure for each of these parameters 

which were run by the Detroit Program Office, FWPCA. Chicago procedures 

arc not listed. 

A limited number of precision tests were run on all parameters 

except BOD, to provide a base for the number of significant figures to 

which each test is reported. 

Immediate Dissolved Oxygen Demand (IDOD) 
and BOD (5-day) Determinations 
Using a Dissolved Oxygen Analyzer (D.O. probe) 

1. Prepare dilution water at 20°C and measure its oxygen content. 

2. Vicign 5-10 grams of sample and siphon in dilution water to fill the 

BOD bottle. 

3« Let suand exactly 15 minutes. 

1». Measure oxygen content and report as IDOD based on 10 or 5 grams at 2C°C. 

5* In addition to the 5-10 gram sample prepare dilutions containing 1 gram 

and .5 gram of sample. Determine dissolved oxygen content after 15 

X 

íí-âw 4ÍÜ! 

minutes. 



Ucc -ohc ¡ninute o;^"en concentrationc an initial oxygen content for BOD. 

C. îéccourc oxygen content after five days incubation at 20°C. 

Nitrite - Nitrogen (Manual Determination) 

1. iieign ¡i grans of samóle into I50 ml "beaker. Add ml nit rite-free 

water, and lot stand overnight. 

2. Firmer through membrane filter end analyze according to "Standard 

Methods." 

Determination of Ar«v.onia and Organic Nitrogen following Phenol Analysis 

Using Cupric Sulfate as Catalyst 

Ammonia - Nitrogen (Manual Determination) 

1. Place 10 grams of sample into a 1000 ml distilling flask. Add 550 ml 

phenol-free distilled water and 10 m3, of 10# Cu-SO^-H^PO^ solution. 

2. Distill over phenol. 

g. xo ^.ie residue in flask, add 5 rcl of NAOH (2ij0 g/liter), a few glass 

"bei.de, ana enough water to make 250 ml approximately. 

J¡. Dieu ill over hH^ in "bottles. (Boric Acid is used only for extremely 

high concentrations). 

5. Measure the volume and save for ncsslcrization. 

Organic Nitrogen 

1. Add IO-50 ml KjSOjj-KgSO^ solution to the residue from ammonia detcr- 

minatio.i; digest until fumes are acid to litmus paoer. 

2. Cool; cud distilled water to volume of about 250 ml. 

3. Add 5Cp solution of ITaOH containing uhiosulfate, the volume of which 

is equal to the amount of KgSO^-HgSOj, added in Step 1. 

35 
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1,. Diebin over KíL into ‘bottle. Mcccurc volume cmd save for ness- 
^ J 

ler-^ntion. 

. Nesclcrize KK^ end organic eenples according to "Standard Methods 
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APPENDIX B3 

WISCONSIN HARBORS 

BOTTOM SEDIMENT ANALYSES 

1967 

KENOSHA HARBOR, WISCONSIN 
KEWAUNEE HARBOR, WISCONSIN 

MANITOWAC HARBOR, WISCONSIN 

RACINE HARBOR, WISCONSIN 

SHEBOYGAN HARBOR, WISCONSIN 

STURGEON BAY SHIP CANAL, WISCONSIN 

U.S. DEPARTMENT OF THE INTERIOR 
FEDERAL WATER POLLUTION CONTROL ADMINISTRATION 

GREAT LAKES REGION 
CHICAGO PROGRAM OFFICE 

CHICAGO, ILLINOIS 
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Bomplc 

IW 

9. 

3W 

10E1.D OjlSWKVAVKííiS 
m\'os}iA jfAKtJOH mr. 

OM i’G'j.'j'OM BAî.IPJAJS 
3; 3.90Y 

Vía te i’ Do'oth ■ 

lirovn clayj some sand, no ódor 

Brown clean sand, no odor 
• • •. 

Barí; Brown oily silt and clay; sludge vonns 
noted; slight petrol odor 

Bight brown sand, some silt, slight fish odor 

Bight bro'wn sand, some silt, no odor 

9.0 ft. 

22 " 

.23 

22 " 

21 " 

Bight brown sand with some black specks, no odor 25 " 











Tabic 3.1 

1. 

Sample lío. 

$ T. Solids . 

$ ?. Vol. Solids 

KHyîî 

NOyN 

Oi'g-N 

T. Sol. PO^ 

T. PC^' 

Phenol ( vzhò 

. Oil h. Grease 

T. Fe 

Sulfide 

Cu 

Cd ' 

. Ni 

Zn 

Pb 

‘ Cr 

COD 

< 

A'ÎAlYSrS OF BOTTOM SFOIMMJïS 
•.* Hacine Halber 

Juno î>, 1?6? 

ï«: 1__ • .JL_ _3l____, 
V/êï Dr/ V/et DÎT’ ‘••’et Cry V/et Dry Wct Di'/ 
7h.l 72.5 72.1 7I4.I 59.0 

10.8 

6.7 222 

20.3 

376 

1 i.li 

751» 1015 

81 109 

19.5 16.9 7«9. 

22 30 52 72 . 3 1.2 

O.hO 0,$}i O.6O O.83 O.3O h.2 O.hO 5.h 2.0 . 3.¾ 
* . 

• • 

259 350 )|33 666 131 182 l6h ' 221 1098 i860 

8 11 1 l.Ii • 2 2¿7 • .20 3I4 

75h 3.OLO 637 683 377 5C9 II30 1920 

L36 670 13 13 27 36 I62 27h 

hhCO 59h0 66CO 9100 h900 ^6790 -1700 2290 ’ 65CO 11010 

hioo 55hO 5hOO 7h50 3200 ïiiOO 3200 h320 5900 10000 

h9 68 5 6.9 n 15 56 95 

* « #■# «■ * 35 25 

* *' 

6.0 8.3 

23 32 

* * ' 

•h.O 5.5 

11 

«• 

« 

• 8,0 

37. 

« 

h.O 

5900 

15 

« 

# 

il 

50 

* 

5.h- 

* 

8.0 

h2 

» 

11 

« 

11 

58 

« 

15 

«- 

« 

« 

263 35h 

* * 

« 

8.0 

58 

« 

« 

ïii 

98 

« 

* 8.0 Hi 

7950 .26200 362OO 5530 7660 h800 6h70 hh2C0 75000 

' :.rT IP"!"iinwn||iiii • 



c 

Sanóle Uoc. 

.¾ ?. Solids 

S T, Vol. Solids 

. KHyN 

KOyK 

Ori;-îî 

T. Sol. PC^ 

T. P£^ 

Phenol ( mgAíD 

Oil è Grease 

T. Pe * 

Sulfide 

Cu 
; 

Cd 

Ki * 

Zn 

Pb 

Cr 

COD 

Table 11 \ 

J'MhUsrs o? n:^?oM s:qïî;;:jïs 
• Hacine Hro bor 

June lS'6y 

Viet Dr/ 
60 ¢2 

7 

67 

2.0 

6q? 

3 

li.l 

128 

2.9 

.892 

lull 

10.7 

3.59 352 

1.0 2.2 

llilO 1670 

202 29Ó 

7000 10250 

6900 10100 

115’ 168 

6.0 

« 

23 

58 

« 

9.0 

12 

« 

3U 

85 

* 

13* 

l?et Dry Vet Dry Viet Dry V/et 
55.8 1,8.7 1,5.1 

22.8 23.6 
• 

16), 291, lljl, 296 

2.0 3.6 2.0 1,.1 

976 1750 11,36 2950 11,3 ’ 317' 

3 5.1, 1,1 81, •* 32 71 * 

1510 2710 2030 1,170 ’ 2170 ¿620 

337 605 11,9 306 337 716 

7700 I38OO 7000 11,390 10300 23950 

9200 15500 loo-oo 20550 9000 19920 

60 103 1,70 965 1,01, 895 

12 22 20 la 17 ' 38 

D.;y 

31, 61 

69 * 12h 

« « 
•* • 

7.0 13 

' 38 

106 

h9 

10 

78 h5 

218 91 

101 51 

21 18 

100 

202 

113 

hO 

h2hP0 62100 hh2C0 79hOO 6OIOO. 123500 65600 lh5500 

‘ I 
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MANITOWOC HARBOR - BOTTOM SEDIMENTS - 8/2/,/67 
Roeults Expressed in nig/k^ Dry Basic 

Type of Sample 

Stations 

Parameter 

5Ê Total Solids 

$ Volatile " 

COD 

Total Soluble 
Phosphorus 

Total Phosphorus 

NH3 N 

NO3 N 

Org -N 

Phenol 

Oil and Grease 

Cyanide 

Sulfide 

Total Iron 

cu 

cd 

Ni 

Zn 

Pb 

Cr 

57.3 

19.6 

74,600 

7.42 

843 

213 

5.1 

’ 1,907 

0.436’ 

14,755 

,N? 

25.6 

6,931 

NF 

NF 

NF 

24 

31 

KF 

NF = None Found 

Bottom Sediments 

2 3 4.5 6 

45.6 

21.0 

111,000. 

11.7 

1,157 

350 

2.2 

2,620 

0.547 

13,020 

NF 

12.9 

10,023 

8.7 

NF 

NF 

NF 

35 

NF 

51.6- 

21.0 

89,325 

12.9 

1,230 

200 

3.5 

247 

1.13 

14,740 

o.lO 

25.5 

8,984 

NF 

NF 

NF 

46 

69 

NF 

48.6 

21.6 

104,780 

II.3. 

1,181 

25O 

9.7 

2,450 

. 4.04 

17,235 

0.24 

75.8 

9,502 

NF 

NF 

NF 

49 1 

51 

NF 

37.1 

19.1 

57,110 

52.0 

1,170 

350 

7.5. 

1,770 

1.40 

17,990 

NF . 

NF 

7,053 

NF . 

NF 

NF 

48 

45 

NF • 

.62.7 

17.7 

33,200 

16.3 

542 

170 

1.8 

813 

0.061 

13,365 

NF 

1.2 

4,205 

NF 

NF 

NF 

25 

14 

4.4 

7 

61.1 

13.4 

25,550 

9.65 

257 

37 

4.9 

1,072 

0.498 

10,145 

NF 

13.2 

3,193 • 

26. 

NF 

a 
NF 

‘8.8 

NF 

( 



MANITOWOC HARBOR - BOTTOM SEDIMENTS - 8/R4/67 
Result« Expressed in Dry Basic 

Type of Sample 

^■Station^ 

Bottom Sediments 

Parameter 

% Total Solids 

% Volatile " 

COD 

Total Soluble 
Phosphorus 

Total Phosphorus 

NH3 N 

NO3 N 

Org -N 

Phenol 

Oil and Grease 

Cyanide 

Sulfide 

Total Iron 

cu 

cd 

Ni 

Zn 

Pb 

Cr 

10 11 

61.8 

17.2 

24,060 

14.2 

567 

178 

3.1 

1,242 

1.99 

2,645 

NF 

14.9 

3,312 

NF 

NF 

NF 

NF ' 

17 

NF 

47.3 

21.0 

66,800 

23.9 

1,035 

423 

1.7 . 

2,317 

3.50 

3,265 

NF . 

32.5 

2,554 

NF 

NF 

NF 

NF 

13 

7.1 

60.3 

16.3 

48,700 

12.6 

550 

318 

9.0 

1,112 

2,16 

2,735 

NF 

9.1 

4,294 

NF 

NF 

NF 

■ NF 

20 

NF 

55.9 

17.6 

57,185 

21.8 

620 

286 

3.2 

1,229 

0.962 

2,675 

NF 

15.0 , 

5,594 

NF 

1 NF 

NF 

NF 

18 

7.3 

12 

62.8 

15.2 

46,165 

6.65 

428 

212 

4.6 

868 

0.888 

1,195 

NF 

7.6 

4,092 

NF 

NF . 

NF . 

NF 

10 

NF 

14 

78.9 

9.4 

3,295 

0.840 

154 

14 

8.6 

181 

NF 

360 

' NF 

4.7 

2,113 

12 

NF 

16 

NF 

23 

6.1 

NF = None Found 
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Chicago Program Office^ ÏV/IX'A Ref: V.TS V£,-26]J 
hJtylGS 
Chemist, ry 

KEWAUiiRB JIARPOR- J30TIOM SKDfí.^NTo ■ 
Octobei’ 12, 3.£oY 

. . ‘ Results expressed in ms/ks - Diy basis 

type of Sample Bottom Sediments' 

Station 

CIX) Ko. 

i Total Solids 

i Volatile Solids 

COD 

T. Sol. Phosphorus 

Total Phosphorus 

NHyN 

ko3-k 

Org.-H 

Phenol 
• *■ 

Oil & G ree.se 

Çyanide 

Sulfide 

Total Iron 

Cu 

Cd 

• Ni 

Zn 

Pb « 

' -Cr. 

o • 

1 

100»! 

i»5.2 

11.2 

• 127,500 

6.38 

937 

35¾ 

• 2.2 

.2,206 

2.68 

2,320 

NP 

66 . 

2,640 

« 

* 

2 

1005 

35.8 

8.1 

111,095 

2.10 

2,9T0 

238 

2.2 

2,802 

2.07 

2,44o 

0.254 

75 

26,250 

* 

* 

* 

* 

27 

* 

25 

« 

* 

# 

3 

1006 

49.5 

5.7 

78,095 

9.14 

955 

263 

1.8 

1,957 

2.59 

1,820 

0.283 

239 

10,190 

. # ■' 

« 

* 

* 

30 • 

* 

* Not detected at sensitivity of test 







• • 

Chicago rrc¿rain Ofrico^ IVJiC'A 
» 

STUtlGÍ-XJIÍ 13 AY1 - 
Oot. I?.- 

. . • Results expressed 

type of Sample 

Station 1-.. 
CPO Ko. $31v 
$ Total Solids 59.2 

# Volatile Solids . 3.0 

COD 29,765 

Total Sol. Phosphorus 3*^9 

Total Phosphorus 289 

HH,-N 167 

KO3-N - 5.6 

Org-K 1/A 3 

Phenol 0.021 

Oil & Grease , 1,182 

Cyanide O.O5 

Sulfide • 10¾ 

Total Iron 2,758 

Cu « 

Cd . * 

HI . * 
• % 

Zn ‘ .-f* 

Fb. ** ‘ 11 

Cr * * 
». 

Ref: V/ÏS V.7i-2oB 
V3O/6O 
Chemistry 

DlTfOM Sl-JDBIdîîTS . 
13, 1967 
in ing/kg - Di-y basis 

Bottom Sediments 

2 
9O5 

74.2 

1.2 

7,205 

1.13 

196 

36 

8.5 

180 

0.042 

438 

O.O3 
• 

38 

2,116 

* 

« 

* ■ 

8.6 

« 

9¾ '• 
38.7 

8.6 

106,930 

3.60 

646 

'687 

12 

2,783 

O.6OI 

2,584 

0.08 

.. 103 

4,868 

« 

ft . ’• 

ft 

* 

44 

# . 

4 
987 

35.6 
h 9 

37.3 

9.1 8.4 

110,680 99,265 

4.43 5.72 

778 ’ 

396 

13 

3,376 

O.522 

2,388 

0.14 

. 90 

6,890 

« 

* 

« 

« 

37 

« 

764 

404 

10 

2,770 

1.43 

3,619 

0.13 

123 

7,575 

ft 

ft 

« 

« 

* 

* 

* Hot detected at sensitivity of tost 

** Iioid analyzed by polerographic techniques 
and by atomic absorption 

■V* m 



Chicago Protraia Office^ ÏVH'CA Kef: VIS VA-fioJi 
l}/30/6a 
Chemistry 

STURGiX)N BAY . - BDTi'CM SED]MKí;'B3 
Oct. 12-13; 19o( 

Results expressed in m"/k" - Diy Basis 

'.type of Sample 

Station 
CPO Ho. 
i Total Solids 

i> Volatile Solids 

COD 

Total Sol. Phosphorus 

Total Phosphorus 

nh3-n 

NO3-N 

Org-N 

Phenol 

Oil & Grease 

Cyanide 

Sulfide 

Total Iron 

Cu 

Cd * 

Ni ‘ 

Zn 

Fb ** 

• * • 

Cr * 

Bottom Sediment 

6 • 
989 
32.0 

10.0 

115,705 

0.63 

75^ 

589 

5.3 

3,733 

O.088 

^,940 

O.16 

175 

7,066 

* 

* 

• i 
* 

* 

30 . 

* 

7 
990 
30.8 

9.6 

138,2.15 

25.3 

840 

520 

11 

4,183 ‘ 

2.39 

4,773 

O.16 

428 

5,708 

# 

* 

* • 

*• 

49 

* 

8 
991 
36.7 

9.2 

138,655 

4.29 

753 

145 

16 

3,806 

1.45 

136 • 

0.l4 

250 

8,387 

« 

* 

* 

26 

9 
992 
26.7 

10.0 

155,000 

32.0 

1,025 

694 

25 

4,046 

2,11 

5,112 
» 4 

O.O7 

4l6 

9,408 

« 
, 

* 

* 

49 

10 
993 
36.6 

6.8 

121,720 

6.02 
\ 

731 

245 

13 

3,572 

3.99 

3,689 

0.33 

174 

7,721 

« 

* 

* 

* 

36 

* Not detected at sensitivity of test 
*■* Lead analyzed by polarogrephic techniques end 

by atomic absorption * . 



Chicase ProsraM Orficci IVÍÍCA ,,. Ref: \W> MU- 
. ' . 4/30/63 

Chen!»try 

SjJUKGKON }3AY - DDi'i'OM SKDBIBNTo 
. Oct. 3.2-13, iç5r 

..... ... Results expressed in ms/kg - Piy basis 

ÎVpe of Sample _Bottom Sediments •_ 

Station 11 • .j 
CFO lío. *. 994 
S5 Total Solids 2Y.4 

^ Volatile Solids 11.3 

COD 179,210 

Total Sol. Phosphorus 21.3 

Total Phosphorus 976 

!ÍH,-N • 598 

KO3-N * 7.3 

Org-N 5,08l 

Phenol 2.63 

Oil & Grease 3,923 

12 13 14 15 
995 996 . 997 998 
29.2 28.2 27.5 . 25.6 

9*3 \ 27.4 9*6 11.8 
% 

150,000 169,215 176,400 163,970 

i4.o ; 3.8.F 13.6 22.0 

796 948 1,131 1,011 

4ll ’ 745 471 707 

6.8 2.4 20 20 • 

4,555 ‘ 5,340 4,656 4,902 

3.17 2.05 3.02 1.22 

3,596 6,4l8 . 6,618 5,977 

Cyanide 

Sulfido . . » 

Total Iron 

Cu 

Cd 

. Ml 

* Zn 

Fb*-* » 

• • * * _ . ■ 

■ • Cv ' 
, > 

9 

0.18 o.rr 0.28 0.29 0.20 

467 * 4o4 333 364 238 

10,088 9,678 8,908 11,876 10,547 

* . # # • * « 

# * #. * • # 

* * • 34 * 

* #.’#*•# * 

44 ‘ 48 67 29 43 

* * *. # • * 

* Rot detected at sensitivity of test 
** Lead analyzed by polaro"raphic techniques end 

by atomic absorption , 

si .... 



Chicago Program Of fico^ IV’PCA 
Ref: VIS vjv-í?6b 

H/30/63 
Chemistry 

STüROtXîH PAY POTIOM fiKDBÎlilîÎS • 
Oct. 12-13, YOSï 

Results exprès sc cl in mg/hß - Pas*0 . 

type of Sample 

Station 
ero Ko. 
<j, Total Solids 

$ Volatile Solids 

COD 

Total Sol. Phosphorus 

Total Phosphorus 

KIU-N 

KO3-N 

Org-îl 

Phenol 

Oil & Grease 

tyanide 

Sulfide 

Total Iron 

Cu ' 

Cd 

Ni 

Zn 
• • • 

Pb «-* 

’ Cr ’* * 

Bo t toin_ Sccbhr.onts 

l6 
999 
25.3 

10.T 

176,035 

10.1 

919 

474 

«5 

5,834 

2.29 

4,269 

• 0.20 

296 

12,166 

# 

* 

* 

63 

17 
1,000 
26.1 

10.6 

i6o,ooo 

10.9 

936 

571 

11 

4,989 * 

3.06 

5,575 

0.19 

226 

11,5½ 

« 

« 

6l 

18 
1,001 
25.6 

26.6 

181,760 

i4.i 

1,U3 

!i84 

13 

4,762 

3.37 

3,906 

O.31 

434 

12,266 

* 

* ' 

# 

• . 

59 

19 
1,002 
25.5 

26.7 

'194,895 

12.8 

98Ò 

642 

23 

5,20l 

2.52 

i 4,686 
V 

0.27. 

318 

10,588 

• ■ 

« 

# 

• * 

* 

20 
I, 003 
26.6 

26.2 

174,925 

II. 2 

1,104 

523 

15 

5,526 

3.00 

4,286 

O.30 

417 
• 

9,444 

• / 
« / 

/ 
/* *. 

53 

# •' 

* Not detected at sensitivity of test 
Lead analyzed by polarographic techniques ana 
by atomic absorption 

K ' 



DREDGING AND WATER QUALITY PROBLEMS 

IN 

THE GREAT LAKES 

APPENDIX B4 

Detroit District Stapling Data. 

HarrlsviUs Harbor, Mich. 
Hsaaond Bay Harbor, " 
Inland Routa, w 
White Flah Point, " 
Little Lake Harbor, " 
Grand Marais Harbor, " 
Charlevoix Harbor, ^ " 
Traversa City Harbor, •• 
Le land Harbor, •• 
Portage Lake Harbor, / ”/- 

Clinton River » / 7 * 
Black River, / •• 
Port Sanilac Harbor, » 
Port Austin Harbofc, " 
Caaevilla Harbor , •• 
Be y port Harbor^ •• 
Sebewalng River, •• 
Port Clinton Harbor, Ohio 
Bolles Harbor, Mich. 
Monroe Harbor, Mich. 

/ 
/ 

/ / 

ml 'V* '1 -, 

■»; ;.. .. 



ras DETROIT TESTING LABORATORY, inc 

DEPARTMENT 0? THE AR2-IY 

DETROIT DISTRICT, CORPS CP ENGINEERS 

?. O. Zzx 1027 

DETROIT, MICHIGAN 48231 

Attn: Mr. Prank Dzwonklewicz 

DTL #70911OA 

CONTRACT # DACW-35-68-C-0008 



[= DETROIT TESTING LABORATORY, inc. 

s ted : 

the client reruns ted that the LITTnOI? T-32ING LA3Crd-.t 1." Y ob tí 
bottons sedtnsent sarr.nles frans various locations in Michigan ar 
V>4* 1.0 # 

Perform the following tests on the sample obtained: 
1. % Passing &20 Sieve 

2. Identify Residue 

3. Total Colifarm 

4. Total and Volatile Solids 

3. Total Phosphates 

ó. Total Nitrogen as: 

A. NO3 Nitrate 

B. NO2 Nitrite 

C. NK3 Ammonia 

D. Organic 

7. Immediate Dissolved Oxygen 

8. Chemical Oxygen Demand 



the liSTROIT TES-riNG LABORATORY. ,nc. 

DESCRIPTION of SA1/PT.TNg LOfft 

3. 

4. 

5. 

5. 

7. 

e. 

s. 

io. 

n » 
• 

Harrisville in front of marina 

Harrisville 50 yds off breakwater 

Mammond Bay diagonal from wall to ramp 

Hammond Bay end of East Braakwall 

.-outa, outlet of Kullet lt:ce, ptst Gulf 

t.;71 & ,3 U,’e' " La<ce fcs-fwty betv/aan markers 

Ir.lanS Soute,Hurt Lake outlet route 

inland Route, SowwtTMa fror. 1-75 Brldje near rarker 

inland Route, :-:ay Lake 1/3 down fror, nouth 

rorker llTl'^ OSt 0i 0d8n »«t-M W** 

fishery*"8*" POiRt' 25 y,iS ftoa breakvraU in front of 

12. 

14 

IS. 

20. 
21. 

White ?i¿b Point, end of north breakwall 

. -ittle -aka, end of north breakwall 

ittle Lake, inner mouth of Little Lake inlet 

Grand Marrais,mouth of inlet to Lake Superior 

Grand Marais mouth of inlet to west Bay 

Charlevoix inlot at mouth of Round Lake 

Charlevoix inlet at mouth of Lake Michigan 

Traverse City at mouth of Breaá/ater 

Traverse City Halfway between breakwwater and marina 

Leland, North end of harbor near breakwall 

9 1/; 

13 

11 

13 

3 

4 1/2 

6 1/2 

7 1/2 

4 1/2 

4 1/2 

12 

12 

ò 

12 

13 

13 

20 

13 

13 

14 



1 
( 

( 

'.•K= 33TF.0IT TESTING LA30RAT0HY. inc 

22. Lelar.d, mouth of stream in harbor 

22. portage Lake inlet to Portage Lake mouth 

2/. Portage Lake inlet to Portage Lake mouth 

25. Clinton River mouth at Lake St. Clair 

Deoth 

e 

14 

14 

9 

ft. 

23. Clinton River at bend in river downstream from island 12 

27. Clinton River at Jefferson Avenue Bridge 

23. Clinton River south road bend 

13. 
30. 

¿a, 

32. 

Clinton near ft. of Irwin St. 

Clinton at Dickinson Avenue Bridge 

Slack River, Port Huron near Grand Trunk RR 

Slack River, Port Huron near foot of Washington St, 

10 

10 

3 

9 

12 

8 

22 Port Sanilac in middle of harbor in front of marina 11 

24. Port Sanilac at mouth of harbor 

35. Port Austin just out in front of stream mouth 

36. Port Austin end of breakwsil 

37. Caseville in River just before breakwall 

33. Caseville, at end of breakwall 

39. Sayport Seatioh vlO 

40. Sayport Station #50 

41. 

13 

11 

11 

6 1/2 

6 1/2 

Sebewaing near Railroad Bridge, approx. 3/4 from mouth 8 





6 * t »im km* alt A ROÍT TESTING LABORATOKV. me 

— V> 

13 

14 

13 

13 

17 

.-u 

Col if orra 
Jorg/on) 

£5 

34 

IS 

C 

340 

0 

734 

122 

12S4 

0 

4 

0 

0 

0 

0 

80 

100 

170 

20 

C. 0. D. 

7.1 

5.2 

-0.3 

1.3 

2.0 

1.8 

12.5 

8.5 

55.5 

3.1 

2.5 

2.5 

0 

0 

1.8 

4.6 

5.0 

6.5 

3.2 

dm,i¡ 

t '¿wir 



ORATORY, inc. 

23 

25 

¿O 

27 

** “ 
a*.W 

29 

22 

39 

40 

Coll for.?. 
' :. :;r/erg) 

1530 

900 

50 

50 

220 

ISO 

^ ^ oco 

35 

15 

15 

25 

435 

60 

0 

15 

505 

515 

155 

25 

c. 0. 

51.3 

-0.2 

6.5 

4.3 

2.5 

6.5 

8.3 

15.6 

8.3 

5.5 

6.8 

4.2 

12.3 

8.6 

4.6 

4.5 

12.2 

21.8 

16.3 

10.1 

""V*11 





the DETROIT TESTING EA^ORATOÄY. inc. 9 

Results;(continued^ 

Total Phosphate 
v.’3t basis 
r.r/ci_ 

Nitrite 
wet basis 
nc/g 

Nitrate 
v;et basis 
xc.rr/a_ 

2 

3 

4 

5 

6 

7 

3 

5 

025 . CÔC3 

.015 

.045 

• W —'■/ 

.022 

• ^ — 

.011 

.049 

.067 

.025 

.012 

.009 

.023 

.016 

.034 

.022 

.014 

.012 

.005 

.004 

.0007 

.0006 

.0006 

. 0006 

.0007 

.0009 

.0006 

.0007 

.0008 

.0006 

.0006 

.0003 

.0003 

.0002 

.0002 

.0003 

.0003 

.0002 

.0001 

W* : *>>- vt'Í-ÜÍ^'-- 
■ --wr- ■ -m.- ., '.'¡'■«HpitriKI 

.0003 

.0002 

.0004 

.0004 

. 0004 

.0002 

.0005 

a wu O 

. WOOw 

. w«. J 

.0003 

.0007 

.0003 

.0034 

.0019 

.0027 

.0002 

.0002 





the DETROIT TESTING LABORATORY, inc 
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Sesrlts: fcontinu^rT) 

Saiúnla 

41 

42 

43 

44 

45 

46 

47 

Total Phosphate 
wot basis 

.027 

.012 

.014 

• Oww) 

. W.w* 

.012 

.009 

Nitrite /in 
wet basis 
mg/q_ 

.0005 

.0005 

.0003 

.0005 

.0005 

.0005 

.0005 

.... 
'*V* 

-T-,- 

Nitrate /H 
wet basis 

‘•g/g 
.0002 

.0005 

.0009 

.0006 

• wCCo 

. 0005 

.0009 

/ 



( 

i c 

_ 

the DETROIT TESTING LABORATORY, inc 

Rasults;(continued) 

Sarry-J.e # 

1 

2 

3 

4 

5 
/ 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

13 

17 

15 

19 

20 

Volatile 
Solids(Dry Basis) 
Lor,-. %_ 

16.7 

4.34 - 

23.7 

8.9 

35.0 

36.7 

4.00 

4.85 

41.5 

23.5 

1.55 

5.06 

0.182 

0.223 

0.233 

0.314 

5.93 

3.25 

6.87 

24.1 

Nitrogen 
Ammonia(wet Basis) 

E2¿2_ 

0.098 

0.0364 

0.0728 

0.0193 

0.0306 

0.0154 

0.0336 

0.0308 

0.0308 

0.0364 

0.014 

0.007 

0.014 

0.0098 

•0.0154 

0.035 

12 

Nitrogen 
Organic(Wet Basis) 

Í32Z2. 

1.07 

0.193 

0.667 

0.048 

0.C73 

1.20 

0.383 

0.260 

1.20 

0.669 

0.370 

0.586 

0.066 

0.042 

0.152 

0,048 

0.141 

0.039 

0.201 

0.771 

T"- T— 

i . 

I 
i f 

Héc 
I*'«,-, 

P i • 
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Resultsi(continued) 

Sar-nle -I1- 

21 

22 

23 

24 

25 

2ó 

27 

23 

29 

30 

31 

32 

33 

34 

¿3 

37 

38 

39 

40 

41 

— 

Volatile 
'-.lids(Dry Basis) 
_ 

21.8 

3.50 . 

1.50 

1.22 

11.3 

17.5 

17.0 

17.0 

17.2 

13.3 

14.0 

2.94 

12.4 

8.5 

3.12 

4.30 

11.2 

4.25 

23.6 

5.75 

5.85 

Nitrogen 
ARcnonia(Wet Basis) 

rcg/g_ 
G.014 

0.0210 

0.007 

0.007 

0.070 

0.074 

0.108 

0.108 

0.140 

0.162 

0.143 

0.087 

0.042 

0.022 

0.031 

0.028 

0.014 

Nitrogen 
Organic(V.'et Basis) 
mq/<? 

0.314 

0.182 

0.183 

0.105 

0.97 

0.80 

1.15 

1.01 

1.16 

1.20 

0.93 

0.180 

0.109 

0.092 

0.308 

0.014 

0.272 

0.292 

0.96 

0.650 

0.406 

;• j y ' ‘ ^ jk. , 

wi m HiP !1 ' Bwppp wi^ww'1 









the DETROIT TESTING LABORATORY, mo. 17 

Sample # SlOo FeO AloO-» CaO MgO KoO & 

41 50 - 60 1.50 5.50 4.00 3.00 3.00 

42 •• « 2.50 9.00 8.00 4.00 3.00 

43 “ •• 2.50 12.00 10.00 4.25 3.00 

44 M •' 2.50 12.00 10.00 4.25 3.00 

45 “ •• 3.00 12.00 10.00 4.25 3.00 

4S " « 2.50 12.00 6.00 3.50 3.00 

47 " M 2.50 11.00 10.00 3.50 3.00 

■ j 

SHi1 



th* DETROIT TESTING LABORATORY, inc 
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S-r.olo & 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

13 

19 

20 

21 

0. 0. D. O. 
pp-a Sample =f> ppm 

7.60 22 9.41 

7.60 23 7.54 

5.10 24 7.54 

8.10 25 8.96 

7.90 26 6.96 

7.30 27 3.30 

8.40 28 7.63 

6.60 29 7.18 

8.33 30 7.63 

8.00 31 8.66 

9.14 32 9.12 

9.C3 33 9.51 

7.99 34 9.60 

7.77 35 8.84 

8.24 36 8.82 

8.24 37 8.60 

7.43 38 9.10 

7.48 39 9.07 

40 9.04 

41 8.95 

9.41 42 8.92 

43 8.81 



th* DETROIT TESTING LABORATORY, ma 
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D. 0. 
Sample # ppm 

44 9.35 

45 9.57 

D. 0. 
Samóle # pn.a 

46 9.11 

47 9.92 

■—Tr-r 

:3¾¾¾¾ ' >'4') Ü3WÍI8Í 
• w * 
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4 

5 

S 

S 

10 

n • 

12 

13 

14 

15 

13 

19 

20 

21 

% Z'zzzlng 
:'"0 Sieve 

ICO.00 

S3.57 

S3.45 

71.53 

55.53 

w V v \J sJ 

•Cm.00 

S3.77 

100.00 

100.00 

100.00 

53.20 

SS.55 

97.21 

97. Ô7 

90.54 

67.40 

77.76 

97.52 

97.95 

98.02 

Samóle # 

2** 

25 

te w 

27 

23 

29 

30 

33 

34 

35 

36 

37 

38 

59 

40 

41 

42 

% Pacsir.ç 
#20 Sleva 

SÕ.C0 

V7.ïcj 

SS.05 

100.00 

• * A ^ 
M W « WW 

te W W # W W 

• * ä ^ 
te w w.wW 

• » ^ 
te W W # w W 

10o. w«/ 

100.00 

SS. 05 

• » « >* •» —ow.wJ 

o4. *.-3 

100.00 

35.03 

84.84 

93.95 

100.00 

200.00 

94.20 

ICO.00 
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% Passing 
: :20 SÍ3V3 

%T.S. 
Sa^le i'f 

% Pacsir. 

4-20 Siev 

43 

<5 

ICO.00 44 
yi.x 

SS.3S 1 40 

S7.53 

100.00 

47 100.CO 

i — 
1'f*! ..».jv ■ 

in o 
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<1 

42 

43 

44 

45 

4ö 

£:0^ 

50 - 60 

•I II 

Il II 

Il II 

•I II 

•I II 

47 " " 

FeO AloO-» 

1.50 5.50 

2.50 9.00 

2.50 12.00 

2.50 12.00 

3.00 12.00 

2.50 12.00 

2.50 11.00 

Cao KcrO KoO & Na 90 

4.00 

8.00 

10.00 

10.00 

10.00 

6.00 

10.00 

3.00 

4.00 

4.25 

4.25 

4.25 

3.50 

3.50 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

3.00 

Sotes The results reported for rhe identification of the residue 

are serai-quantitative only, therefore, in raany cases the total amount 
of all components including loss on ignition may be below or exceed 
100.00½. 

CRsrw 

THE DETROIT TESTING LABORATORY, 

Mgr. Chemistry Dept. 
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FIG. B4-I 



FIO. B4-2 



FIG. B4-3 



FIG. B4-4 





íSJ». it&IW*'1 



FI6.B4-7 
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. . . .., wmmnmrm: 
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FIG, B4-II 



' 
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FIG. B4-I4 



FIG. B4-I5 





■.». 

FIG. -17 



FIG. B4-I8 
i 

•«.-» iSiS >*"■ .«&■&■ 



FIG. 84-19 



FIG. B4-20 
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Reaultat(continued) 

Total 

f , -t 

1 

2 

n «» 

4 

5 

6 

7 

8 

Phosphate 

»ft Pf 
mg/g 

0.22 

0.20 

0.32 

0.32 

0.36 

0.13 

0.13 

0.43 

Ammonla 

mg/g 

0 

0 

0 

0 

0 

0 

0 

0.012 

KlttpggR 
wet Baals 
Organic 

mg/g 

0.126 

1.10 

0.672 

0.560 

0.781 

0.714 

0.840 

0.998 

Nitrite 

mg/g 

0.002 

0.002 

0.002 

0.002 

0.0007 

0.0008 

0.002 

0.002 

801027A 

Nitrate 

mg/g 

0.005 

0.013 

0.008 

0.021 

0.005 

0.015 

0.013 

0.015 

(continued) 
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Resaltsttcontlnued) 

1 

2 

3 

4 

5 

6 

7 

8 

87.3 

59.2 

77.0 

77.0 

62.0 

64.6 

65.0 

61.4 

1.43 

3.99 

1.60 

2.10 

4.48 

3.84 

3.84 

3.84 

0.15 4.5 

3.31 7.1 

0.90 6.1 

0.70 5.9 

3.50 8.1 

2.91 8.1 

3.26 7.5 

3.41 7.6 

0.33 0.09 

1.35 0.63 

1.86 0.24 

1.67 0.09 

1.80 0.24 

1.90 0.48 

1.20 0.79 

1.50 0.79 

so3 
%_ 

0.092 

0.75 

0.33 

0.37 

0.54 

0.70 

0.71 

0.54 

(continued) 

- 
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Resulta:(continued) 

sample » 

1 

2 

3 

4 

5 

6 

7 

8 

-CjJOJLi 

30 

35 

40 

35 

20 

20 

18 

10 

Conform Org/ml 

200 

180 

200 

160 

170 

150 

140 

140 

(continued) 



nia DETROIT TESTING LABORATORY, inc 
Report Number: 801027A 

Page-6- 

EtJWU?» UgnUpued) 

Sample # P. o. P«Ptt, 

1 6.14 18 ft. 

2 6.14 18 ft. 

3 6.14 21 ft. 

4 5.82 24 ft. 

5 4.96 23 ft. 

6 4.96 23 ft. 

7 4.96 21 ft. 

8 4.96 22 ft. 

THÏ DETROIT TESTING LABORATORY, INC. 

«a \ _ 

Mgr. Chemistry Dept. 
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APPENDIX B5 

OTHER SAMPLING DATA 

FOR HARBORS IN 

THE BUFFALO DISTRICT 

U. S. ARMY ENGINEER DISTRICT, BUFFALO 
CORPS OF ENGINEERS 
1776 NIAGARA STREET 

BUFFALO, NEW YORK 14207 



DREDGING AND WATER QUALITY PROBLEMS 

IN 

THE GREAT LAKES 

APPENDIX b5 
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Tabic B5-12 

Hopper Dredging (Erie, Pa.) 

Hydrometer Density 

Specific Gravity 

Sample 

INFLOW_ 
0« 10 30 

(Seconds) 

Series 1 

1 
2 
3 
4 

5 

6 

5/23/67 

1.0275 

1.0215 
1.0225 

1.0275 

1.0125 
1.0220 

1.0260 1.023 

1.021 1.020 
1.022 1.021 
1.027 1.026 

1.012 1.011 
1.021 1.019 

_OVERFLOW 

0« 10 30 
(Seconds) 

1.0190 1.018 1.016 

1.0270 1.027 1.027 
1.0245 1.023 1.020 

1.0305 1.030 1.029 

1.0190 1.019 1.019 

1.0235 1.023 1.022 

Series 2 

1 
2 
3 
4 

5 

6 

5/24/67 
1.0330 
1.0270 

1.0305 
1.0275 

1.0260 

10.255 

1.032 
1.026 

1.035 
1.026 

1.025 
1.024 

1.030 
1.024 

1.032 

1.023 

1.023 

1.021 

1.0370 
1.0245 
1.0250 

1.0315 

1.0210 
1.0265 

1.036 
1.024 

1.024 

1.031 

1.021 
1.026 

1.034 

1.023 

1.022 
1.030 

1.021 
1.025 

Series 3 

1 
2 
3 
4 

5 

6 

5/25/67 
1.0310 

1.0385 

1.0190 

1.0270 

1.0230 

1.6225 

1.030 
1.037 

1.018 

1.026 

1.022 
1.021 

1.028 
1.034 

1.016 

1.024 

1.020 
1.018 

1.0180 1.017 1.015 
1.0050 1.004 1.002 

1.0220 1.021 1.019 

1.0145 1.014 1.013 

1.0380 1.037 1.035 
1.0190 1.018 1.016 

Average 1.0261 1.0250 1.0229 1.0237 1.0227 1.0215 

a Zero second is a straight line calculation from the 10 and 30 second 

readings. 
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SERIES 3 SAMPLES) 

ERIE 

0 SAMPLING STATION 

ERIE HARBOR, PA. 

SAMPLING STATIONS 
IOOO 0 

FEET 

FIG. B$-fl 
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APPENDIX B5 

Conductivity: 

KJcldahl-NltroRcn: 

Phenol«: 

Socchl Disc: 

Turbidity: 

Volatile Solid«: 

GLOSSARY 

Conductivity (Cond) indicate« the relative concen¬ 
tration« of diaaolved Iona in a «ample. It ia 

reported aa micromhoa (pmhoa) /cm diatance between 
electrode«. 

Include« both ammonia and organic nitrogen, but 

doea not include nitrite and nitrate nitrogen. 
Heaaurementa are made by the KJeldahl method. 

Phenol« are vaate producta of oil refineriea, coke 

planta, and aoma chemical producing facllltlea. 

Amounts approaching 1 mg/1 can Impart an objectionable 

taste to a water following marginal chlorination. 

An eight-inch circle with alternate black and white 

quarters which la used to measure transparency of 
the water. 

Turbidity In water la caused by the praaence of sus- 
pendad matter, auch aa clay, silt, finely divided 
organic matter, plankton, and other microscopic orga¬ 

nisms. The turbidities reported in table B2-5 repre¬ 

sent the turbidity that would exist If an équivalant 

amount of Silicon dioxide were present. 

Solids that could be suspended or dissolved. When 
separate from the water they will combust. 
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APPENDIX B5 

LIST OF ABBREVIATIONS 

Alkal, Aik 

BOD 

Cl 

COD 

DO 

Fe 

NH3-N 

no3-n 

Org-N 

I* 

P 

Silica 

S-PO. 
4 

T-PO. 
4 

Alkalinity 

Biochemical Oxygen demand 

Chlorine 

Chemical Oxygen demand 

Dlaaolved Oxygen 

Iron 

Nitrogen (Ammonia) 

Nitrogen (Nitrate) 

Nitrogen (Organic) 

Phoaphorua 

Hydrogen ion concentration 

Sand (SiOj) 

Soluble phoaphate 

Total phoaphate 




