






























































































































































































































































































































[ 

[ 

[ 

c 
[ 

[ 

[ 

l 
[ 

l 

Booth, O. B. and JacKson, R.C. (1994). "Urbanization of Aquatic Systems-Degradation Thresholds 
and the Limits of Mitigation," Proceedings of 'Urbanization of Human-Induced Changes on 
Hydrologic Systems', American Water Resources Association, June J 994, pp. 425 

Booth, 0.8. and Reinelt, L. (1993). "Consequences of Urbanization on Aquatic - Measured 
Effects, Degradation Thresholds. and Corrective Strategies," in Proceedings Watershed '93 A 
National Conference on Watershed Management, (Mar. 21-24), Alexandria, Virginia. 

Brant, H.T., Buckley, J.J., et al (1975). "Urban Sediment Problems: A Statement on Scope, 
Research, Legislation, and Education," Journal of the Hydraulics Division, April J975, pp. 329. 

Brotherton, 0.1. (1979). "On the Origin and Characteristics of River Channel Patterns," Journal of 
Hydrology. 44, pp. 211·230. 

Brunsden, D. and Prior, D.B. (1984). "Slope {nstability," John Wiley &. Sons, Toronto, 620 pp. 

Btyan, K. (1927). "Channel Erosion of the Rio Salado, Socorro County, New Mexico," 
Contributions to the Geography of the United States, Bulletin 790, U.S. Geological Survey, pp. 17. 

Burkham, D.E. (198 J). "Uncertaintie:s Resulting form Changes in River Form," Journal of the 
Hydrauli,s Div., ACSE, pp. 593-610. 

Carlston, C.W. (1963). "The Relation of Free Meander Geography to Stream Discharge and its 
Geomorphi, Implications," American Journal of Science, 263. pp.864. 

Collins, S.F., and Schalk, M. (1931). "Torrential Flood Erosion in the Connecticut Valley," 
American Journal ofSdence, 234, March 1936, pp. 293. 

Costa, J.E. (1974). "Response and Recovery of Piedmont Watershed from Tropical Stonn Agnes," 
Water Resources Research, 10, June 1972, pp. 106. 

Downs, P.W. and Gregory, KJ. (1993). "The Sensitivity of River Channels in the Landscape 
System," In Landscape Sensitivity, D.S.G. Thomas and R.J. Allison (eds.), Chichester, Wiley, pp 15-
30. 

Dury, G.H. (1973). "Magnitude and Frequency Analysis and Channel Morphology," Proceedings of 
4th Morphology Symposium, 1973. pp. 91. 

Gardner. J.S., (1977). "Some Geomorphic Effects of a Catastrophic Flood on the Grand River, 
Ontario." Canadian Joumal of Earth Sciences, 14, 1977, pp. 2294. 

Gellis, , A. (1993). "The Effects of Hurricane Hugo on Suspended-Sediment Loads, Lago Loiza 
basin. Puerto Rico," Earth Surface Processes and Landforms, 18, pp. 505-517. 

Graf, W.L. (1975). "The Impact of Sub urbanization on Fluvial Geomorphology," 
Resources Research, ) 1(14), pp. 690-692. 

APR-28-1997 16:24 613 542 6292 

Water 

P.03 



[ 

c 

[ 

[ 

r 

l 
[ 

Gregory, KJ. and Walling, D.E. (1973). "Drainage Basin Form and Process A Geomorphogial 
Approach;' Edward Arnold Publishers Ltd., London, 456 pgs. 

Gregory, KJ. (1977). "Stream Network Volume: An Index of Channel Morphology," Geological 
Society of America'Bulletin 88, pp. 1075-80. 

Gregory, KJ., Davis, RJ. and Tooth, S. (1993). "Spatial Distribution of Coarse Woody Debris Dams 
in the Lymington basin, Hampshire, UK," Geomorphology, 6, pp. 201-224. 

Guy, H.P. (1970). "Sediment Problems in Urban Areas," USGS, Cire. 601·E, pp. EI-E8. 

Fox, H.L. (1976). "Channel Alteration in an Urbanizing Watershed: A Case History in Maryland," 
Proceedings of the National Symposium on Urban Hydrology, University of Kentucky (July 1976), 
pp. lOS. 

Hammer, T.R. (1972). "Stream Channel Enlargement Due to Urbanization," Water Resources 
Rc~h,8,pp. 1S30-1537. 

Hack, J.T .• and Goodlette, lC. (1960). "Geomorphology and Forest Ecology ofa Mountain Region 
in the Central Appalachians," Professional Paper 347, U.S. Geological Survey, pp. 48. 

Harvey, A.M., HitchcOCk. D.H. and Hughes, D.J. (1979), "Event Frequency and Morphological 
Adjusunent of Fluvial Systems In Upland Britain," In: Adjustments ofthe Fluvial System, D.O. 
Rhodes and G. Williams ed., Kendall Hunt Dubuque, Iowa, pp. 139-167. 

Harvey, D.M. and Watson, C.C. (1986). "Fluvial Processes and Morphological Thresholds In Incised 
Channel Restoration," Water Resources Bulletin, 22(3), pp. 359-368. 

Henderson, F.M. (1966). "Open Channel Flow," MacMillan Publishing Co., Inc., NY., 522 pgs. 

Hey (1976). "Geometry of !tinr Meanders," Nature, 262. pp. 482-484. 

Hoffman, D.W. and Richards. N.R. (1990). "Soil Survey of Peel County," Report No. 18, Onto Soils 
Survey, Ministry of Agric. and Food, 85 pp. 

HoUis, G.E. (1975). "The Effect of Urbanization on Floods of Different Recurrence Interval," Water 
Resources Research, 1 t (3), pp. 431-435. 

Hollis. O.E. and Luckett, J.K. (1976). "The Response of Natural Stream Channels to Urbanization," 
Two Case Studies from Southwest England," Jour. of Hydrology, 30, pp 351-363. 

Hooke, J.M. (1979). "An Analyses of the Processes of River Bank Erosion," Journal of Hydrology, 
42, pp 39-62. 

Howard, A.D. (1982). "Equilibrium and Timescales in Geomorphology: Application to Sand-Bed 
Alluvial Streams. Earth Surface Processes and Landforms, 7, pp. 303-325. 

[ 
APR-28-1997 16: 2S 613 542 6292 94% P.04 



r 

[ 

[ 

f 
[ 

[ 

[ 

{ 

r 

James, W. (1995) 

Keeler, F.J. (1962). "Effect of Urban Growth on Sediment Discharge, Northwest Branch Anacosta 
River Basin, Maryland," USGS, Prof. Pap. 450.C, pp. C 129·C 13 1 . 

KeUerhals, R., Church, M., and Davies, L.B. (1978). "Morphological Effects oflnterbasin River 
Diversions." 

Klimek, K. (1974). "The Retreat of Alluvial River Banks in the Wisloka Valley (South Poland)." 
Geogt'llphia Polonica. 28, pp. 59·75. 

Knighton, A.D. (1981). "Downstream River Charmel Adjustments," In River Channels Environment 
arid Process, K. Richards (ed.), Basil Blackwell, pp. 95-128. 

Lazar, T.R. (1978). "Urban Land Use and Its Impact on Streams, A Field Exercise," Science 
Education, 62(2), pp 165·171. 

Lefebvre, G. and Rohan, K. (1986). "On the Principal Factors Controlling Erosivity of Undisturbed 
Clay," Univ. of Sherbrooke, Sherbrooke, Quebec, pp. 170- t 9S . 

Lee, K. and Ham, PJ. (1988). "Effects of Surrey's Storm Water Managemcnt Policy on Channel 
Erosion," Proc., International Symp. on Urban Hydrology and Municipal Eng., Town of Markham, 
Ont. 

Lee, K., and Kyle, R.W. (1985). "Review of the Natural Drainage Policy; The District of Surrey, 
En&ineering Department, File 4866-007," Council· in-Committee Manager's Report lie 0]2, August 
12. 1985. 

Leopold, L.B .• Wolman M.G. and Miller, J.P. (1964). "Fluvial Processes in Geomorphology'." W.H. 
Freeman and Co., San Francisco. 522 pp. 

Leopold,L.B. (J 968), "Hydrology for Urban Planning - A Guidebook on the Hydrologic Effects of 
Urban Land Use," U.S. GeoJ. Sur. Cire. 554, J8 pp. 

Leopold, L.B. (1973). "River Channel Change Through Time: An EXBmple,"Bulietin 84. Geological 
Soc. of America, pp. 1845-1860. 

Lorant, F.l. (1983). "Erosion Control by Storm Water Management is it Wonh a Dam," Proc., 
Canadian Society of Civil Eng., Annual Conf., June 2-3, Ottawa., Ont., pp. 123-727. 

Lorant. F.1. (1988). "Erosion Process In Urban Areas, n Proc., Intemat. Symp. On Urban Hydro, and 
Municipal Eng., Sec. C, Town of Markham, Markham, OnL 

Lewin, J. (1979). "Floodplain Geomorphology," Prog~ss In Physical Geography, 2(3), pp. 408-437. 

Lute, JJ. (1994). "Confluence Zone Processes: Braided Sunwapta River, Jasper, Alberta," 
Unpublished Masters Thesis, Depl. of Geogr., University of West em Ontario, London, Onto 

l APR-28-1997 16:26 613 542 6292 94% P.ffi 



[ 

c 

[ 

c 
r. 

l 
[ 

[ 

MacRae, C.R. (1980). "Stonnwater Management Study of Shoreacres Creek Watershed," Section 
3.4 in Report to the City of Burlington by James F. MacLaren Ltd., 71 pgs. 

MacRae, C.R. (1991). "A Procedure For The Design Of Storage Facilities For Instream Erosion 
Control In Urban Streams," Unpublished Ph.D. Thesis, Dept. of Civil F.ng., Univ. of Ottawa. 

MacRae, C.R. and Rowney, A.C. (1992). "The Role of Moderate Flow Events and Bank Structure in 
the Determination of Channel Response to Urbanization," 45th Annual Conf.. Resolving Uncertainty 
in Water Management, D. Shrubsole (cd.), Proc., Canadian Water Resources Assoc .• Kingston, Onto 

MacRae, C.R. (1993), "An Alternate Design Approach for the Control of Instream Erosion Potential 
in Urbanizing Watersheds," Sixth International Conf. on Urban Stonn Drainage, Sept. 12-17, 1993, 

. Niagara falls, Ont. . 

MacRae, C.R., Smylie, J.L., and Levesque, R. (1994). "Sawmill Creek Natural Channel Design Case 
Study: Stream Survey Techniques and Observations," First International Conr. fro Natural Channel 
Systems. Niagara Peninsula Conser. Auth., American Fisheries Soc., Canadian Water Res. Assoc .• 
Soil & Water Conser. Soc., and the Ontario Ministry of Natural Res., Niagara Falls. Ontario (Mar. 2-
4). 

MacRae, C.R. (1993) 'Proceedings of the 6th International Conference on Urban Storm Drainage, 
September, 1993. 

MacRae, C.R. (1996). "Experience From Morphological Research on Canadian Streams: Is Control 
of the Two-Year Frequency Runoff Event the Best Basis for Stream Channel Protection?" 
Proceedings from symposium Effects of Watershed Development & Management On Aquatic 
Ecosystems. August, 1996. 

Mansue. E.H. and Anderson, P.W. (1974). "Effects of Land Usc and Retention Practices on 
Sediment Yields in Stony Brook Basin, New Jersey," USGS, Water Supply Pap. 1798-L, 33 pp. 

Marselak, 1. (1993). "Storm water Management Technology: Recent Developments and Experience," 
In Urban Water Infrastructure, K.E. Schilling and E. Porter (cds.), 217·239. 

McCuen, R.H. (1979), "Downstream Effects of Storm Water Management Basins," Journal of the 
Hydr. Div., AS~E. 1,1 pp.21-42. 

McCuen, R.H. and MogJen, G.E. (1988). "Multicriterion Storm-water Management Methods." 
Journal of Water Resources Planning & Management, ASeE. 114. 4., pp. 414-431. 

Mirtskulava, T.E. (1966). "La stabilite a I'erosion des sols cohesifs," Journal de Recharches 
Hyrdauliques. 4(1), pp. 37·50. 

MOEE (1996). "Stonnwater Management Practices Planning & De:;ign Manual," Report to the 
Ontario Ministry of Environment and Eneray and Ministry of Natural Resources by Marshal 
Macklin Monahan Ltd. 

APR-28-1997 16:26 613 542 6292 94% P.06 



( 

[ 

t 
( 

r 

L 

Morisawa, M. and LaFlure, (1979). "Hydraulic Geometry, Stream Equilibrium and Urbanization," 
In Adjustments of the Fluvial System, D.O. Rhodes and G.P. Williams (eds.), Proc. 10th Annual 
Geomorphology Symp. Series, Binghamton, N.Y., (Sept. 21-22), pp. 333-350. 

Mosley, M.P. (1981). "Semi-Determinate Hydraulic Geometry for River Channels. South l!iland, 
New Zealand," Earth Surface Processes and Landforms, 6, pp. 127-137. 

Murgatroyd, A.L. and'Ternan, J.L. "The Impact of Afforestation on Stream bank Erosion and 
Channel Form," Eanh Surface Processes and Landforms, 8, pp. 357-369. 

Nakamura. F. and Swanson, FJ,. (1993). "Effects of Coarse Woody Debris On Morphology and 
Sediment Storage of a Mountain Stream System in Westem Oregon," Earth Surface Processes and 
Landforms, 18, pp 43-61. 

Nanson, G.C., and Young, R. W. (1980). "Downstream Reduction of Rural Channel Size With 
Contrasting Urban Effects in Small Coastal Streams of Southeastern Australia," Journal of 
Hydrology. 52. 1981, pp. 239-255. 

Neller, R.I. (1988). "A Comparison of Channel Erosion in Small Urban and Rural Catchments, 
Armidale, New South Wales," Earth Surface Processes and Landforms. 13, pp. 1-7. 

Osterkamp, W.R. (1979). "Variations in Alluvial-Channel Width with Discharge and Character of 
Sediment," U.S.O.S., Water Resources lnvestigations 79-15 (June), 11 pp. 

Osterkamp, W.R. ()980). "Sediment-Morphological Relations of Alluvial ChaMels," U.S.G.S., 
Lawrence Kansas, Sym. on Watershed Management, Boise, Idaho, publ. by ASCE, (July), I, pp. 
188-J99. 

Paaswell. R.E. (1973). "Causes and Mechanics ofCoh~:,ive Soil Erosion: State of the Art," Highway 
Research Board, Special Report 135, pp. 52-74. 

Pizzuto, J. E. {I 994). "Channel Adjustments to Changing Discharges, Powder River, Montana," 
Geological Society of America Bulletin, v.1 06, November' 994, pp. 1494-150 I. 

PLUARG (1977), "Evaluation of Remedial Measures to Control Non-Point Sources of Water 
Pollution," Report from the Land Use Reference Group (PLUARG) to the International Joint 
Commission, UC Report 77014. 

Prasuhn, A.L. (1987). "Fundamentals of Hydraulic Engineering," Holt, Rinehart and Winston, 
Toronto, 509 pp. 

Sims, R., Reid, K. and Lute, J. (1997). "Operational Inventory of Water Qual ity and Assessment of 
Impacts of Forest Harvest On Lake Ecosystems," Report to the B.C. Ministry of Environment, Lands 
and Paries by Geomatics International. Beak International and Aquafor Beech Limited. 

Renwick, W.H. (1992). "Equilibrium, Disequilibrium and Nonequilibrium Landforms in the 
Landscape," In Geomorphic Systems: Proc., 23 rd Binghilmpton Symp. in Geomorphology. 1.0. 

APR-28-1997 16:27 613 542 6292 94% P.07 



Ie 

B 

[ 

[ 

[ 

Phillips and W.H. Renwick (cds.), Amsterdam, Elsevier, pp. 265-276. 

Rhoads, B.L. (1994). "Fluvial Geomorphology," Progress in Physical Geography, 18(4), pp. 588-
608. 

Richards, K. S. (1977). "Channel and Flow Geometry," Progress in Physical Geography, 1(1), pp. 
65-102. 

Richards, K.S. (1982). "Rivers: Form and Process in Alluvial Channels," Methuen, London. 

Richards, K.S. and Clifford, N. (1991). "Fluvial Geomorphology: Structured Beds in Gravelly 
Rivers," Progress in Physical Geography, IS(4), pp. 407-422. 

Rohan, K.., Lefebvre, G. and Douville, S. (1980). "Mecanismes d'crosion de I'airgle intacte/Erosion 
Mechanisms Of Intact Clay," Pro<:., Conf. canadienne sur Ie littoral, Burlington, Ont., pp. 200-219. 

Rosgen, D.L. (1994). "A Classification of Natural Rivers," Catena, 22, pp. 169-199. 

Rowney, A.C. and MacRae, C.R. (1991). "QUALHYMO User's Manual Version 2.1: A language 
For Continuous Hydrologic Simulation," Dept. of Civil Eng., Royal Mil.itar)' College of Canada. 

Savini, J.and Krammerer, J.C. (1961). "Urban Growth and the Water Regime," USGS Water Supply 
Pap. 1591-A (pan 2), 42 pp. 

Schick, A.P. and Lekach, J. (1993). An Evaluation of Two Ten-Year Sediment Budgets," Nahal 
Yael, Isreal, PhysicaJ Geography, 14, pp. 225-238. 

Schueler, T. (1994). "The Imponaoce oflmperviousness," Watershed Protection Techniques, 1,3, 
pp. 100-111. 

Schueler, T. (1995). "Site Planning for Urban Stream Protection. Centre for Watershed Protection, 
Metropolitan Washington Council of Governments, Silver Spring, MD, 222 pp. 

Schumm, S.A. (1960). "The Shape of Alluvial Channels in Relation to Sediment Type," USGS, Prof. 
Pap.3S2.S,pp.17-30. 

Schumm, S.A., and Lichty, R.W. (1963). "Channel Widening and Flood Plain Construction Along 
Cimarron River in South-Western Kansas," Professional Paper 352-0, U.S. Geological Survey, pp. 
11. 

Schumm, S.A. and Bcathard, R.M. (1976). "Geomorphic Thresholds: An Approach to River 
Management," in Rivers 76. V. 1, 3rd Sym. of the Waterways: Harbors and Coastal Engineers Div., 
ASeE, pp. 707-724. 

Schumm, S.A. (1977). "The Fluvial System," Wiley Interscience, New York, 338 pp. 

Scott, K.M. (1973). "Scour and FiIJ in Tujunga Wash-A Fonhe3d Valley In Urban Southern 

L 
L 

APR-28-1997 16:28 613 542 6292 94% P.08 



r 
[ 

[ 

[ 

c 

[ 

L 

L 

California," Professional Paper 732-B, U.S . Geological Survey, 1969. 

Simons, D.B. and Li, RM. (1982). "Engineering Analysis of Fluvial Systems," Simons, Li & 
Associates, Inc., Colorado. 

Smith, II.T.V. (1940). "Notes on Historic Changes in Stream Courses of Western Kansas, With a 
Plea for Additional Data," Transactions, Kansas Academy of Science, 43. 

Stevens, M.A., Simons, O.B. and Richardson, E.V. (1975). "Nonequilibrium River Fonn," Journal of 
Hydraulics, Div., ASCE, 101 (HY5), pp. 557-561. 

Stewan, J.H., and LaMarche. V.C. Jr. (1967). "Erosion and Deposition Produced by the Flood of 
December 1964 of Coffee Creek. Trinity County, California," Professional Paper 422-K, U.S. 
Geological Survey. 

Thome, C.E. and Tovey, M .K. (1981). "Stability of Composite River Banks. "Earth Surface 
Processes and Landforms, 6, pp. 469-484. . 

Thorn C.E. and Welford, M.R. (1994). "The Equilibrium Concept in Geomorphology," Annals of the 
Association of American Geographers, v. 84(4), pp. 666-696. 

Thome, C.R. and Lewin, 1. (1982). "Bank Processes, Bed Material Movement. and Planfonn 
Development." In: Adjustments of the Fluvial System, D.O. Rhodes and G.Williams ed., Kendall 
Hunt Dubuque, Iowa, pp. 111- I 38. 

Urbonas, B. (1988). Personal Communication; Chief. Master Planning and Maintenance Programs, 
Urban Drainage and Flood Control District·69, Denver, Colorado. 

Urbonas, B. (1980). "Orainagcway Erosion in Semi-Arid Urbanizing Areas," Flood Hazard News, 
10:1, September 1980. 

Vanoni, V.A. (1975). "Sedimentation Engineering," ASCE, 54, NY. NY. 

Whipple, W. Jr., DiLouie. J.M. and Pytler, T. Jr. (1981). "Erosion Potential of Streams in Urbanizing 
Areas," Water Res. BulL, AWRA. 11, 1 pp.36-45. 

Wisner, P. (1986). "Channel Erosion and Criteria for Erosion Control," Appendix 2 from Models 
and Decision Making in Urban Drainage (Can Models Save $?), presented at the J 986 CSCE Annual 
Conference. 

Wolman, M.O., and Leopold, L.B. (1951). "River Flood Plains·Some Observations on Their 
Fonnation," Profes.c;ional Paper 282-C, U.S. Geological Survey, pp. 87. 

Wolman, M.O., and Eiler, J.P. (1958). "Reconnaissance Study of Erosion and Deposition Produced 
by the Flood of August 1955, in Connecticut," Transactions of the American Geophysical Union, 39, 
pp.1. 

APR-28-1997 613 542 6292 94% P.09 



---'(r-------- . _ .. 

r 
Wolman, M.G. and Miller, J.P. (1960). "Magnitude and Frequency of Forces in Geomorphic 
Processes," Journal of Geology, 68, pp. S4. 

Wolman, M.G. (1967). "A Cycle of Sedimentation and Erosion in Urban River Channels," 
Geografiska Annalcr, 49A, pp. 385-395. 

Wyzga, B. (1993), "Prescnt-day Changes in the Hydrologic Regime of the Raba River (Carpathians, 
Poland) as inferred from facies pattem and channel geometry," In Marzo, M. and Puigdefabrcgas, C. 
(cd.), Alluvial Sedimentation. International Assoc. ofSedimentologists Special Publication, 17, pp. 
305·316. 

Yang, C.T., Song, C., Woldenberg, M.J. (1981). "Hydraulic Geometry and Minimum Rate of Energy 
Dissipation," Water Resources Research, 17(4), pp. 1014-1018. 

Yu, B. and Wolman, M.G. (1986). "Bank Erosion and Related Washload Transport on the Lower 
Red River, Louisiana," Proc:., 3rd Intemational Sym. on River Sedimentation. The Univ. of 
Mississippj, pp. 1276-1285. 

[ 

c 
[ 

r 

[ 

[ 

l 
APR-28-1997 16:29 613 542 6292 94% P.10 



[ 

c 

r 

[ 

[ 

[ 

L 
c 
[ 

Technical Procedures Manual for Watenhed Erosion Assessments 
Final Report 

20.0 GLOSSARY 

(DBFL)ACT - Depth bankfull, active channel. 

cl>7S - The diameter (in millimeters) of sediment particle size measured along a representative transect 
ofa channel section for which 75% of material by mass is smaller. 

cl>g - The geometric mean of diameters (in millimeters) of individual particle sizes measured along a 
representative channel transect. 

Active Channel - That portion of a channel that is formed by geomorphically significant flows. 

Aggradation - A modification of a channel in the direction of uniformity of grade by deposition. 

Alluvium - Sediment deposited by moving water. 

Armoring - A protective covering composed of a erosion resistant material along the channel surface 
which forms a resistant barrier to erosion due to elevated flow velocities. 

Bankfull Depth - Water depth that corresponds to a specified region ofa channel including top of 
bank (above which lateral flows are not contained in the channel), active channel (see Active 
Channel), and inset channel (see Inset Channel). 

Boundary Material - Rock, alluvium, undisturbed overburden, or fill material which forms the surface 
layer along the channel bed and/or banks. 

Channel Enlargement Factor - A factor by which the pre-developed channel effective flow area is 
enlarged to simulate the future developed conditions (see "Enlargement Ratio"). 

Channelization Works - Construction activities modifying the channel shape, pattern and profile. 

Degradation - Erosion resulting in loss of channel material such that the channel form is significantly 
altered. This may result in the destabilization of existing structures such as bridge piers and storm 
sewer outfalls. 

Diagnostic Survey - Field observations of geomorphic characteristics in the channel including soil 
consistency, bank material composition and environmental integrity. This is more rigorous than a 
"Synoptic Survey" and less rigorous than a "Detailed Geomorphic Survey". 

Effective Flows - Those flows rates having the greatest effect on channel form in terms of frequency 
of floods, flow depths and velocities. 
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Enlargement Ratio - A factor derived from the geomorphic survey based on impervious cover. Used 
to estimate the channel enlargement by multiplying times the active channel bankfull area. 

Enlargement Curve - A graphic representation that compares the percentage of total impervious 
cover (TIMP) to a predicted channel enlargement ratio (determined by empirical methods) as a 
function of stream type. 

Fluvial Sediments - Deposits fonned on land from the sediment load carried by moving water. 

Geometrically Corrected Channel Area - An extrapolation of a channel cross-sectional shape 
(extending either forward or backward in time) which is dictated by the channel material which 
affects the relative rates of vertical and/or horizontal enlargement due to erosion. 

Geomorphically Significant Flows - See "Effective Flows". 

Geomorphology - The study oflandfonns (for this study, those affected by channelized flows), 
including the description, classification, origin, development, and history of surface features. 

Historic Channel- The channel cross-sectional shape (defined in this study) as that recorded in as­
built design drawings of sanitary sewer line profiles at stream crossings. 

Hydraulic Geometry - Those parameters of channel cross-sectional and longitudinal shape used to 
evaluate channel flows, velocities and depth offlow. Parameters include wetted perimeter, cross­
sectional flow area, hydraulic radius, Mannings roughness coefficient, and channel slope. 

Hydraulic Radius - The ratio of the channel cross-sectional flow area to the wetted perimeter. One 
of the parameters of hydraulic geometry used to determine flow characteristics. 

Infilling - The process of deposition of fluvial material which fills a portion of the channel cross­
sectional area. 

Inset Channel - A small conveyance channel fonned by flows during low frequency (less than 1 year 
return periods) stonn events. 

Mannings Roughness Coefficient (n) - A measure of surface roughness in the channel. It is one of 
the parameters used to determine hydraulic flow characteristics. 

Mesoform Relaxation Periods - The amount oftime required for a channel to finish responding 
(through enlargement) to increased erosive forces caused by increased development in the upper 
contributing drainage area. 

Planimetric Adjustment - Channel changes its pattern in plan form. 
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Priority Erosion Sites - Roads, bridges, buildings currently threatened by channel erosion. 

Rapid Geomorphic Assessment - Form used to identify channel adjustment processes to label a reach 
as stable, in transition (stressed) or in adjustment. 

~ - See Enlargement Ratio 

Reach - A channel segment with similar geology and morphology. 

Recurrence Interval - Storm event frequency such as the 2-year storm. 

Relaxation Period - The period of time for the channel to fully adjust to an upstream watershed or 
channel disturbances. 

RI, See recurrence interval 

Riparian Vegetation - Plants, trees, etc. along the stream channel and floodplain. 

Rock-Controlled - The channel bottom and side slopes are composed of rock. 

Stream Type - A classification of channel composition features which affect the lateral and vertical 
direction of channel enlargement due to erosion. See "Rock Controlled Channel, 

Rock Bed Controlled Channel and Alluvial Channel." 

Stability Index - A number used to predict changes in channel morphology determined by tallying 
geomorphic indicators from a defined list of 32 indicators which qualify aggradation, degradation, 
channel widening, and planimetric adjustment. 

Synoptic Survey - An overview of channel reach conditions determined by a quality based on-site 
observation of the channel. 

Thalweg - The centerline of the channel at the lowest elevation point of channelized flow at a 
specified cross-section. 

Theoretical Relaxation Period Correction Factor~) - The ratio of the channel enlargement 
ratio at a specified time after development occurs to that estimated for the ultimate channel 
enlargement under fully developed watershed conditions. This value can be used to estimate the 
percent of ultimate enlargement that will occur at a specified time following development of a 
contributing drainage area. 

ti - Average age of development. 

TIMP - % of total potential impervious cover. 
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Valley Formation - Channel downcutting and widening causing reconstruction of the entire stream 
valley at a lower elevation. 

Weighted Age of Development - The average age of development in each watershed. 

Wetted Perimeter - In cross section, the channel surface length experiencing flow for a particular 
storm. 

WWL - Wastewater Line 

{ [ ( ABFL ) INS ] PRE } CUR 
DBFL ACT IDS ULT 
TEREXT 
TOB FUT 

ABFL - Area bankfull 
DBFL - Depth bankfull 
INS - Inset channel 
ACT - Active channel 
TER - Terrace 
TOB - Top of bank 
PRE - Pre development 
IDS - Historic (data of wastewater line construction for geomorphic survey) 
EXT - 1997 
FUT - Future 
CUR - Current condition 
UL T - Ultimate channel condition including relaxation. 
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