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ABSTRACT 

This report contains watershed boundary delineations and 

associated drainage areas, and channel profiles on watersheds in 
2 the AOSERP study area. Included are watersheds larger than 50 km 

i~i2) tributary to the Athabasca River, and tributary sub-basins 
/' 

which contain standard hydrometric measurement sites. Also included 

are 15 sub-basins within the Muskeg River watershed at which monthly 

and bi-monthly discharge measurements were collected r one year 

as part of an intensive study. It has been necessary to include 

del ineations to the sub-basin mouth and to the measurement site, 

since the latter must be located upstream of the former to avoid 

backwater ef ts. Mylar plates of individual watersheds (and 

township-range overlays) and one of all watersheds have been prepared 

for 'use in reports and/or slide presentations. 
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1. DUCTION 

The information contained in this report is intended to 

satisfy a number of identified needs within the Alberta Oil Sands 

Environmental Research Program (AOSERP). These are: to have a 

single standardized procedure for relating research activities to 

location in the regional water system; to have a standardized set 

of basic watershed characteristics (boundary del ineations, profiles, 

drainage areas) for use by all researchers; to obtain an initial 

topographic characterization of watersheds to assist in studying 

non-point source processes througho~t the surface water system; and 

to assist an inventory of the regional aquatic habitat. 

This report was prepared with these needs in mind and 

with the fol lowing objectives: (1) to produce a map (1 :250 000 

scale and report sized) illustrating major watersheds boundaries 

and a series of maps (1 :50 000 scale and report sized) illustrating 

all significant, individual watersheds in the AOSERP study area; and 

(2) to determine drai'nage areas and longitudinal profiles for 

selected watersheds in the AOSERP study area (Figure 1). 
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2. WATERSHED COVERAGE 

Most watersheds larger than 50 km2 were del ineated if they 

drain into the Athabasca River within the AOSERP study area or if 

more than 20% of their drainage area is contained in this area 

(Figure 2). Also del ineated were watersheds above designated AOSERP 

Water System study points and above the mouths of sub-basins con­

taining selected existing or potential study points. These included 

all standa"rd Water Survey of Canada streamflow measurement sites 

plus 15 sites in the Muskeg River basin (Figure 3) which were sampled 

monthly and hi-monthly for one year. In addition, boundaries of 

watersheds feeding several or lakes within the AOSERP study area 

were delineated. 
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Table 1. Watersbed boundary del ineatlon maps currently available 
for the AOSERP study area. 

Watershed 

1. A 1 9a r Rive r 

2. Asphalt Creek 

3. Beaver River 

4. Upper Beaver River 

5. Buckton Creek 

6. Buffalo Creek 

7. Cache Creek 

8. Calumet River 

9. Christina River 

10. Clarke Creek 

11 . Clearwater River at Draper 

12. Clearwater River at mouth 

13. Clearwater River above Christina 
River 

14. Conn Creek 

15. Oeadman Creek 

16. Oover River 

17. Dunkirk River 

Base maps used 

84A 

84H, 74E, 74E/5E, 74E/12E, 
74E/12W 

740, 74E, 74E/4E, 74E/4w, 
740/13 

740/13 

74L, 74E, 74E/13W, 74L/4w, 
74L/5W 

84A 

740/13 

74E/5E, 74E/5W 

74C, 740, 73M, 73N 

740/14 

74B, 74C, 740, 74F, 
740/11 

74B, 74c, 740, 74F, 
740/11 

74G, 

74G, 

74B, 74c, 740, 74F, 74G, 
740/11 

740/11,740/12,740/13, 
740/14 

84A 

84H, 74E. 74E/4E, 74E/4W 

84A, 84H, 74E/4E, 74E/4w 

Con t i nued . . • 



Table 1. Continued. 

Watershed 

18. Eleanor Creek 

19. Ells River 

20. Upper Ells River 

2l. Emyundson Creek 

22. Firebag River 

23. Gregoire Lake 

24. Hangingstone River 

25. Hartley Creek 

26. Horse River 

27. Joslyn Creek 

28. Keane Creek 

29. Little Fishery River 

30. Livock River 

31 . Loon Creek 

32. Lost Creek 

33. ~lacKay River 

34. Ma y be 11 e Rive r 

7 

Base maps used 

74L, 74E, 74L/3W, 74L/3E, 
74E/14w, 74E/14E 

84H, 74E, 74E/5E, 74E/5w 

84H, 74E, 84H/7, 84H/9, 
84H/I0, 74E/5E, 84H/16, 
74E/5W 

84H, 74E, 74E/5E, 74E/12E, 
74E/12W 

74E, 74E/6E, 74E/11E, 
74E/11W, 74E/1~E, 74E/14w 

74D, 740/3, 740/6 

740, 740/6w, 740/11 

740/14, 74E/3E, 74E/3W, 
7 4E/ 6~J 

84A, 740, 740/11, 74D/12 

84H, 74E, 74E/5E, 74E/5W 

74L, 74K, 74E, 74E/5E, 
74E/5W, 74L/7, 74L/8 

740/11, 740/12, 740/13 

84A 

84A 

74E, 74E/2, 74E/7, 74E/8 

84A, 740, 74E, 740/13, 
74E/4E, 74E/4w 

74E, 74F, 74L, 74L/2 

Continued ... 



Table 1. Concluded. 

Watershed 

3S. McIvor River 

36. Muskeg River 

37. Pierre Creek 

38. Poplar Creek 

39. ·Ra i nbow Creek 

40. Redclay Creek 

"41. Richardson River 

42. Sal ine Creek 

43. Saprae Creek 

44. Steepbank River 

4S. Tar River 

46. Upper Tar River 

47. Thickwood Creek 

48. Unn~med Creek 

49. Wood Creek 

8 

Base ma ps used 

84H, 841, 74L, 74E, 841/1, 
841/8, 74L/4W, 74L/13W 

740, 74E, 74E/3E, 74E/3W, 
74E/4E, 74E/ ,74E/6E, 
74E/6w 

84H, 74E, 74 E, 74E/5W, 
74E/12W 

740/13, 740/14 

740, 740/10, 740/11, 74D/14, 
740/15 

74E/llW, 74E/12E, 74E/12W, 
74E/13E, 74E/13W, 74E/14W 

74L, 74E, 74F, 74L/3E, 
74L/6E, 74E/6w 

740, 740/11 

740,740/11 

74D, 74E, 740/14, 74E/3E, 
74E/3'vJ 

84H, 74E, 74E/SE, 74E/SW 

74E/SE, 74E/SW, 84H/8, 
84H/9, 74E/12, 74E/S 

84A, 740, 84A/16, 740/13 

84H, 74E, 74E/SE, 74E/12E, 
74E/12W 

740/14 
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3. METHODOLOGY' 

3.1 WATERSHED BOUNDARY DELINEATIONS 

Boundary del ineations for watersheds smal ler than 300 km2 

were made on 1:50 000 scale National Topographic Series maps where 

they existed. Boundaries were adjusted as required for compatibi1 ity 

with the fine drainage patterns displayed upon 1 :63 360 scale plani­

metric maps (no contours but complete coverage of the study area) 

produced by the Alberta rtment of Energy and Natural Resources. 

Where the 1 :50 000 scale map was not available, the 1:250 000 scale 

National Topographic Series map was uti 1 ized for small bas·ins. 

Del ineations checked for compatibil ity with the drainage patterns on 

1:63 360 scale maps. All large basins were del ineated solely on 

1:250 000 scale maps but adjusted to follow any existing delineations 

of smaller sub-basins. In addition, difficult areas of del ineation 

on, 1:250 000 scale maps were checked on the larger scale maps. 

Occasional1y, problems were resolved using aerial photographs. 

All del ineations were checked independently. Measurements 

of the drainage area having deviations more than 5% from the figure 

obtained by Water Survey of Canada at hydrometric gauges were 

re-checked. Table 1 lists the maps uti 1 ized for each del ineation. 

3.2 WATERSHED DRAINAGE AREA DETERMINATIONS 

Watershed drainage areas were determined from the original 

scale of watershed del ineations by an electronic planimeter at the \ 

Remote Sensing Center of Alberta Environment. Overall accuracy was 

± 0.1%. The mean of three determinations was found. Drainage area 

figures for hydrometric stations were compared with those obtained 

by Water Survey of Canada. After re-checking and discussions with 

Water Survey of Canada, figures from a single drainage area which were 

mutually acceptable were selected as final. Results are present in 

Tables 2, 3, and 4. 



10 

Table 2. Watershed drainage areas r the AOSERP study area. 

Basin Area 

\,Ja te r shed Measured to mouth Measured to gauge 
.2 2 .2 2 

mt km ml km 

1. Alga r Rive r 128 332 

'2. Asphalt River 58 149 

3. Athabasca River at 59 800 000 
Embarras Airport 

4. Athabasca River below 51 300 133 000 
Fort McMurray 

5. Beaver River 192 479 168 435 

6. Upper Beaver River 68 176 

7. Birch River 3 860 10 000 

8. ' Buckton Creek 476 233 

9. Buffa 10 Creek 282 730 

10. Cache Creek 30 76 

11 . Calumet River 70 182 70 181 

12. Ch r is tina Rive r 5 110 13 200 

13. Clarke Creek 26 67 

14. Clearwater above 6 630 17 200 
Christina River 

15. C 1 ea rwa ter River above 1 1 800 30 600 
Drape r 

16. Clearwater at mouth 12 200 31 600 

17. Conn Creek 35 91 

18. Dover River 369 956 

Continued · 
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Table 2. Continued. 

Basin Area 

Watershed Measured to mouth Measured to gauge 
.2 km2 .2 km 2 ml ml 

19. Deadman Creek 19 50 

20. Dunk(rk River 633 640 611 580 

21. Eleanor Creek 96 248 

22. Ell sRi ver 050 2 720 956 2 476 

Upper Ells River 527 1 360 

24. Eymundson Creek 117 303 

25. Firebag River 2 440 6 320 2 330 6 030 

26~ Hangingstone River 354 906 353 914 
(excluding Saline Creek) 

27. Hartley Creek 142 368 

28. Horse River 842 2 182 842. 2 180 

29. Joslyn Creek 99 256 96 248 

30. Keane Creek 163 422 

31- Little Fishery Ri ver 28 73 

32. Livock River 48 123 

33. Loon Creek 266 689 

34. Lost Creek 24 62 23 60 

35. MacKay Rive r 2 040 5 280 2 020 5 230 

36. May be 1 1 e R i ve r 630 630 

Continued 
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Table 3. Concluded. 

Bas i n ft. rea 

\4atershed JJ,ea s u red to mouth Measured to gauge 
.2 2 .2 2 

ml km mt km 

37. McIvor Ri ver 615 590 

38. Muskeg River 572 480 562 460 

39. Pierre River 54 140 50 130 

40. Poplar Creek 60 156 58 1 51 

41. Ra i nbow Creek 30 78 

42. Redclay Creek 75 195 

43. Richardson River 140 2 950 

44. Sa line Creek 110 104 ':'" 

45 .. Saprae Creek 57 148 

46. Steepbank River 547 420 530 370 

47. Tar River 130 337 121 313 

48. Upper Tar River 38 97 

49. Th i ckwood Creek 66 170 

50. Unnamed Creek 121 312 108 280 

5l. Wood Creek 18 46 
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Table 3. Watershed drainage areas of Muskeg River sub-basins. 

Bas i n area 

Watershed Measured to gauge 

.2 km2 ml 

l. Site 2a (Hartley Creek) 132 342 

2. Site 3 (Mainstem Tributary) 112 289 

3. Site 3a (Stanley Creek) 25.9 67.1 

4. Site 3-8 (Mainstem Tributary) 105.8 274 

5. Site 4 (Muskeg Mainstem) 31.9 82.6 

6. Site 5 (Mainstem Tributary) 64.6 167 

7. Site 6 (Mouth-Ha rt 1 ey South Fork) 80.5 208.5 

8. Site 7 (Mouth-Ha rt 1 ey North Fork) 41 .7 108 

9· Site 8 (Mainstem Tributary) 2.66 6.89 

10. Site 9 62.3 161 

1l. Site 10 (Kea r 1 Lake Outlet) 12.3 31.9 

12. Site 11 (Kea r 1 Lake Inlet) 6.9 17.9 

13. Site 12 (Upper Reach-Muskeg Mainstem) 60.9 157.4 

14. Site 13 (Upper Reach-Hartley South Fork) 58.0 150 

15. Site 14 (Uppe r Reach-Hartley North Fork) 15.3 39.5 
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Table 4. Watershed drainage areas important lakes. 

Basin area 
Lake measured to outlet area 

Watershed 
.2 km 2 .2 km 2 ml ml 

1. Sandy Lake 187 484 5.54 14.3 

2. Eag1enest Lake 47.4 123 3.28 8.50 

3. Upper Gardiner Lake 389 1010 7.40 19.20 

4. Lower Ga rd i ne r Lake 527 1360 2.56 6.63 

5. Gregoire Lake 104 270 10.4 26.9 

6. Big Island Lake 33 85.4 6.82 17.7 

7. Namu r Lake 63.7 165 17.2 44.6 
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3.3 MAIN CHANNEL PROFILES 

The main channel profile in each watershed was measured 

three times from the source to the mouth uti1 !zing a cyclometer. 

Discrepancies of as much as 10% were experienced. The mean distance 

to each contour interval was selected and plcIted. Profiles were 

extended to the watershed divide. In a few cases, existing profiles 

prepared by other agencies were available for comparison. The pro­

file of the Athabasca River was suppl ied by the Alberta Research 

Counc i 1 . 
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4. AVAILABILITY OF WATERSHED MAPS, PROFILES, AND OTHER DATA 

Presented here are report sized reductions (except r 

two large basins) of the watershed del ineations with townships and 

ranges marked. Mylar plates in this size of the del ineations are 

available for reproduction from AOSERP her with separate 

overlay plates of township and range. Also available for reproduc­

tion are plates at the original del ineation scale as outlined for 

each watershed in Table l. 

In some cases, del ineations of several watersheds are 

included on the same plate. Small sub-basins immediately above 

hydrometric stations or supplying important lakes usually appear on 

the plate of the main basin, as well as on an individual plate at 

a lar·ger scale. 

Another source of data for watershed properties is AOSERP 

Report 18, "Interim Compilation of Stream ing Data to December 

1976 for the Alberta Oil Sands Environmental Research Program" by 

Loeppky and Spitzer (1977). This report summarizes and contains 

hydrometric data for the AOSERP study area to December 1976. All 

available daily discharge data are contained within the Appendices 

of this report. It also contains annual hydrographs of discharge 

data; water level information for gauged 1a in the area, stage-

discharge curves for each stream gauging station and where enough 

data are available, plots of cross-sections, and discharge-velocity 

and discharge-area curves. Some information on water temperature 

is also included. 
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GLOSSARY OF TERMS 

- the entire area of land drained by a stream and its 

t r i bu ta r i es . 

- a sectional or side elevation of a watercourse from 

its mouth to its uppermost reach. 

sub-basin - a smaller basin contained within a larger basin. 

topography - the configuration of a surface, including its relief 

and the position of natural and man-made features. 

watershed - a region or area bounded peripherally by a water 

parting and draining ultimately to a particular water­

course or body of water. 
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6. APPENDIX 

6.1 WATERSHED BOUNDARY DELINEATIONS 
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6.2 WATERSHED PROFlLES 
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AOSERP RESEARCH REPORTS 

AF 4. 1 . 1 

HE 1. 1. 1 
VE 2.2 

HY 3.1 

AF 3.1.1 

AF 1.2.1 

ME 3.3 

HE 2.1 

AF 2.2.1 

ME 1.7 

ME 2.3. 1 

ME 3.4 

t1E 1.6 

AF 2.1.1 

HY 1.1 

ME 4.1 

HY 3. 1 .1 

AF 1.1.2 

ME 1. 5.2 

ME 3.5.1 

AOSERP First Annual Report, 1975 
Walleye and Goldeye Fisheries Investigations in the 
Peace-Athabasca Delta--1975 
Structure of a Traditional Basel ine Data System 
A Prel iminary Vegetation Survey of the Alberta Oil 
Sands Environmental Research Program Study Area 
The Evaluation of Wastewaters from an Oi 1 Sand 
Extraction Plant 
Housing for the North--The Stackwall System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs whithin the Alberta Oil Sands 
Area 
The Impact of Saline Waters upon Freshwater Biota 
(A Literature Review and Bibl iography) 
Prel iminary Investigations into the Magnitude of Fog 
Occurrence and Associated Problems in the Oil San~s 

Area 
Development of a Research Design Rerated to 
Archaeological Studies in the Athabasca Oil Sands 
Area 
Life Cycles of Some Common Aquatic Insects of the 
Athabasca River, Alberta 
Very High Resolution Meteorological Satell ite Study 
of Oil Sands Weather: "A Feasibil ity Study" 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plant, March 1976 

A Cl imatology of Low Level Air Trajectories in the 
Alberta Oil Sands Area 
The Feasibil ity of a Weather Radar near Fort McMurray, 
Alberta 
A Survey of Basel ine Levels of Contaminants in Aquatic 
Biota of the AOSERP Study Area 
Interim Compilation of Siream Gauging Data to December 
1976 for the Alberta Oil Sands Environmental Research 
P rog ram 
Calculations of Annual Averaged Sulphur Dioxide 
Concentrations at Ground Level in the AOSERP Study 
Area 
Characterization of Organic Constituents in Waters 
and Wastewaters of the Athabasca Oil Sands Mining Area 
AOSERP Second Annual Report, 1976-77 
Alberta Oil Sands Environmental Research Program Interim 
ReDO r t t 0 1 978 co v e r i n g the per i 0 d Apr ill 97 5 toN 0 v em b e r 1 978 
Acute Lethality of Mine Depressurization Water on 
Trout Perch and Rainbow Trout 
Air System Winter Field Study in the AOSERP Study 
Area, February 1977. 
Review of Pollutant Transformation Processes Relevant 
to the Alberta Oil Sands Area 
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AF 4.5.1 

ME 1.5.1 

VE 2.1 

ME 2.2 

ME 2.1 
VE 2.3 

TF 1.2 

HY 2.4 

AF 4.9.1 
AF 4.8.1 

HE 2.2.2 
VE 7.1.1 
ME 1.0 

WS 3.3 

AF 3.5.1 
TF 1.1.4 

TF 6.1 

VE 3.1' 

VE 3.3 

VE 3.4 

TF 1.1.1 

HG 1.1 

WS 1.3.3 

ME 3.6 
HY 1.3 

ME 2.3.2 
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Interim Report on an Intensive Study of the Fish 
Fauna of the Muskeg River Watershed of Northeastern 
Alberta 
Meteorology and Ai r Qual ity Winter Field Study in 

-the AOSERP Study Area, March 1976 
Interim Report on a Soils Inventory in the Athabasca 
Oil Sands Area 
An Inventory System for Atmospheric Emissions in the 
AOSERP Study Area 
Ambient Ai r Qual ity in the AOSERP Study Area, 1977 
Ecological Habitat Mapping of the AOSERP Study Area: 
Phase I 
AOSERP Thi rd Annual Report, 1977-78 
Relationships Between Habitats, Forages, and Carrying 
Capacity of Moose Range in northern Alberta. Part I: 
Moose Preferences for Habitat Strata and Forages. 
Heavy Metals in Bottom Sediments of the Mainstem 
Athabasca River System in the AOSERP Study Area 
The Effects of Sedimentation on the Aquatic Biota 
Fall Fisheries Investigations in the Athabasca and 
Clearwater Rivers Upstream of Fort McMurray: Volume 
Commun i ty Stud i es : Fo rt McMu r ray, Anz ac, Fo rt Ma cKay 
Techniques for the'Control of Small Mammals: A Review 
The Cl imatology of the Alberta Oil Sands Envi ronmental 
Research Program Study Area 
Mixing Characteristics of the Athabasca River below 
Fort McMurray - Winter Conditions 
Acute and Chronic Toxicity of Vanadium to Fish 
Analysis of Fur Production Records for Registered 
Traplines in the AOSERP Study Area, 1970-75 
A Socioeconomic Evaluation of the Recreational Fish 
and Wi1d1 ife Resources in Alberta, with Particular 
Reference to the AOSERP Study Area. Volume I: Summary 
and Conclusions 
Interim Report on Symptomology and Threshold Levels of 
Air Pollutant Injury to Vegetation, 1975 to 1978 
Interim Report on Physiology and Mechanisms of Air-Borne 
Pollutant Injury to Vegetation, 1975 to 1978 
Interim Report on Ecological Benchmarking and Biomonitoring 
for Detection of Ai r-Borne Pollutant Effects on Vegetation 
and Soils, 1975 to 1978. 
A Visibil ity Bias Model for Aerial Surveys for Moose on 
the AOSERP Study Area 
I n t e rim Re po r ton a H y d ro g e 0 log i cal I n ve s t i gat ion 0 f 
the Muskeg River Basin, Alberta 
The Ecology of Macrobenthic Invertebrate Communities 
in Hartley Creek, Northeastern Alberta 
Literature Review on Pollution Deposition Processes 
Interim Compilation of 1976 Suspended Sediment Date 
in the AOSERP Study Area 
Plume Dispersion Measurements from an Oil Sands 
Extraction Plan, June 1977 



53. HY 3.1.2 

54. ws 2.3 

55. HY 2.6 
56. AF 3.2. 1 

57. LS 2.3. 1 

58. AF 2.0.2 

59. TF 3. 1 
60. ws 1.1.1 
61. AF 4.5.2 

62. TF 5. 1 
63. ME 3.8.3 
64. LS 21.6.1 

65. LS 21.6.2 

66. AS 4.3.2 

67. WS ] .3.2 

68. AS 1 .5.3 
AS 3.5.2 

69. HS 40. 1 

70. LS 28. 1 .2 

71. HY 2.2 

72. LS 7.1 .2 

73. LS 23.2 

74. AS 4.5 
75. ws 1 .3.4 

76. AF 4.5.1 

77. HS 20.1 

78. LS 22. 1 . 1 
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Basel ine States of Organic Constituents in the 
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