
A 

AAS, see Atomic absorption spectrometry 

Acanthes lanceolata, 138 

Acenaphthylene, 60, 448 

Acetaldehyde, 740 

Acetanilides, 436 

Acetic acid, 740 

Acetone, 261, 740 

Acid 


extractable organics, 249 

handling, 271 

mine drainage, 74 

precipitation, 74 

storage cabinets, 738 

volatile sulfides (AVS), 108, 117, 198, 254, 


275, 325 

Acoustic flowmeters, 358 

Acoustic velocity meters, 377 

Acrylic acid, 744 

Acrylonitrile, 740 

Acylating agents, 746 

Adenosine triphosphate (ATP), 418 

Aerococcus viridans, 487 

Aeromonas 


hydriphila, 818 

spp., 819 


Agriculture, 4, 5, 47 

AHs, see Aliphatic hydrocarbons 

AIDS patients, 625 

Air pollution 


monitoring equipment, 312 

sources, 475 


Air transportation, 187 

Alabama hog sucker, 706 

Alachlor, 60 

Alder, 667 

Alderflies, 52 

Aldicarb, 436 

Aldrin, 448 

Alewife, 414, 702 


Index 

Algae 

attached, 128, 133 

blooms, 114, 211 

communities, nutrient availability and, 406 

filamentous, 129, 133, 677 

freshwater, 519 

green, 518, 520 

growth,(s) 


effect of outfall on, 205 

excessive, 27 


mats, 27 

planktonic, 493 

survival, 151 


Algicides, 5, 6 

Aliphatic hydrocarbons (AHs), 78, 480 

Alkalinity, 424, 445, 773 

Alkylating agents, 745 

Allergens, working with, 743 

Alligator gar, 702 

Allowable error, 232 

Alosa pseudoharengus, 414 

Ambient toxicity testing, 665 

Ambloplites 


cavifrons, 707 

constellatus, 707 

rupestris, 414, 707 


Amebiasis, 621 

American eel, 704 

Ammocrypta sp., 707 

Ammonia, 806 


criteria, 813 

nitrogen, 146, 158, 397 

/potassium ratios, 474 


Ammonification, 326 

Ammonium hydroxide, 740 

Ampelisca abdita, 527 

Amphipods, 135, 151, 165, 520, 529 

Aniline, 740 

Animal husbandry, 185 

Anion–cation balance, 252 

Anionic surfactants, 471, see also Detergents 

Anisoptera, 688 
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Annelida, 688 

Anodic stripping voltammetric (ASV), 459, 778 

ANOVA test, 580, 599 

Anthracene, 61, 448, 480, 801 

Antibody, Giardia-specific, 489 

Anticake compound, 7 

Ants, bioturbation by, 394 

Apartment complex, stormwater pond adding value 


to, 25 

Aphanizomenon flos aquae f. gracile, 175 

Aplodinotus grunniens, 415 

Applied statistics, 576 

Aquarium air stone, suction using, 329 

Aquatic assessments, most commonly used 


biological groups in, 116 

Aquatic biota, flow requirements for, 350 

Aquatic ecosystem assessment parameters, 108 

Aquatic insects, food types of, 495 

Aquatic life 


effects of copper on, 824 

habitat, maintaining quality, 618 

use impairments, receiving water investigation 


assessing, 445–446 
Aquatic macroinvertebrates, effects of suspended 

solids on, 73 

Aquatic microfauna, 73 

Aquatic organism food availability, 143, 149 

Aquatic toxicity testing, 712 

Aqueous phase testing, useful species and life stages 


for, 520 

Arachnoidea, 688 

Arbacua punctulata, 523 

Arctic char, 706 

Arctic cisco, 705 

Arctic grayling, 706 

Arizona trout, 705 

Aromatic samplers, 224 

Arsenic, 132 

Arthropoda, 688 

Artificial drainage systems, 351 

Artificial sediments, 534 

Artificial substrate 


analysis of, 683 

macroinvertebrate colonization tests, 121 


Artificial tracer, 362, 364 

Asphalt degradation, 457 

Assessment problem formulation, 101–221 


assessment tools, 107 

beginning of assessment, 108–119 


data quality objectives and quality assurance 

issues, 118–119 


formulation of conceptual framework, 113 

historical site data, 112–113 

initial site assessment and problem 


identification, 110–112 

selection of optimal assessment parameters, 

113–118 


specific study objectives and goals, 110 

case studies of previous receiving water 


evaluations, 123–213 

current, ongoing, stormwater projects, 


181–205 
longitudinal experimental design, 124–139 
long-term trend experimental design, 169–181 
outlines of hypothetical case studies, 205–213 
parallel creeks experimental design, 139–168 

example outline of comprehensive runoff effect 
study, 119–123 


confirmatory assessment, 122 

data evaluation, 122 

decision on problem formulation, 119–120 

project conclusions, 123 

project design, 120–121 

project implementation, 121–122 

question, 119 


rationale for integrated approach to assessing 
receiving water problems, 102–103 

study design, 107–108 
typical recommended study plans, 213–218 

components of typical receiving water 

investigations, 213 


example receiving water investigations, 

213–218 


watershed indicators of biological receiving water 

problems, 103–107 


Assessment score sheet, preliminary, 672 

Asterionella, 175 

ASTM standards on toxicity testing, 712 

ASV, see Anodic stripping voltammetric 

Atlantic salmon, 414, 706 

Atmospheric contributions, sampling of, 310 


cold-vapor, 777 

electrothermal, 777 

graphite furnace, 778 


Atomic absorption spectrometry (AAS), 774 

ATP, see Adenosine triphosphate 

Atrazine, 6, 60, 436 

Automatic sampler(s), 259 


flow-weighted, 288 

line flushing, 282 

refrigerated, 280 


Automatic sampling, advantages of manual sampling 
compared to, 260 


Automatic source area samplers, 299 

Automobile 


dealers, 187 

emissions, particulate lead from, 312 

exhaust, 457 

repair, 187 

service areas, 5 
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Autosampler, XYZ, 449 

AVS, see Acid volatile sulfides 

Awaous stamineus, 707 

Aziridines, 745 


B 

Bacteria, 63, 188, 491 

analysis, 433 

biotypes, isolations of, 86 

coliform, 83, 277 

criteria, water-contact recreation, 820 

die-off, 84, 205 

fecal coliform, as indicators of inappropriate 


discharges of sanitary, 464 

Gram-negative, 90 

older, 84 

populations, interstitial water, 203 

presence of in stormwater runoff, 465 

protozoan cropping of, 494 

reagent, 731 

reproduction, 73 

respiration, 523 

sampling, 281 

sources 


dry-weather, 466 

urban, 82 


tests, 433 

wet-weather flow, 203 


Bacteriological criteria, development of bathing 
beach, 816 


Bandfin shiner, 706 

Bank(s) 


erosion, 648, 649 

false, 649 

instability, 28 

soils, clayey, 618 

stability, 7, 661 

unstable, 55 

vegetative stability, 662 


Banzoghiperylene, 801 

Barium, 806 

Baseflow water quality, 160 

BASINS 


assessment tools, 859 

base cartographic data, 860 

environmental background data, 861 

environmental monitoring data, 861 

point source/loading data, 862 


Basswood, 667 

Bathing beach bacteriological criteria, 816 

Beach debris, land-based sources of, 68 

Bedded solids, 71 


Bedload 

samplers, 295, 296, 410 

sediment, 409 


Benchmarks, 612, 613 

Benthic community assessment, 665–692 


agencies that have developed tolerance 

classifications and/or biotic indices, 687 


Ohio EPA invertebrate community index 

approach, 681–687 

field methods, 681–682 
laboratory methods, 682–683 
macroinvertebrate data analysis, 683–687 

Rapid Bioassessment Protocol, 665–681 
data analysis techniques, 669–681 
sample collection, 666–667 
sample sorting and identification, 667–669 

Benthic invertebrates, 63, 348 

Benthic macroinvertebrate(s), 116 


equipment and supplies, 685–686 

field data sheet, 668 

laboratory bench sheet, 670, 671 

sample log-in sheet, 669 


Benthic organisms, 151 

Benzaldehyde, 740 

Benzene, 6, 38, 61, 740 

Benzidine, 801 

Benzo(a)anthracene, 424, 480 

Benzo(b)fluoroanthenene, 61 

Benzylbutyl phthalate, 262 

Bering cisco, 705 

Best management practice (BMP), 111, 462 

Bias, 233 

Bigeye chub, 702, 706 

Bigeye shiner, 703, 706 

Bigmouth buffalo, 703 

Bigmouth shiner, 703 

Bioaccumulation testing, see Toxicity and 


bioaccumulation testing 

Bioassessment approach, flowchart of, 674 

Biochemical oxygen demand (BOD), 73, 108, 325 


analyses, stormwater, 75 

decomposition rate, 18 

point source discharges of, 11 


Bioconcentration factors, 49 

Biofiltration, in parking area, 59 

Biological degradation, 617 

Biological endpoints, selection of for monitoring, 


115 

Biological impairment benchmarks, categories of, 


613 

Biological integrity, definition of, 347 

Biological life objectives, 610 

Biological toxicity fractionations, 537 

Biosurveys, 337 

Biotic Condition Index, 679 
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Biotic indices, agencies having developed, 687 

Biotransformation, 78, 79, 80, 81 

Bioturbation 


by ants, 394 

benthic invertebrate, 348 


Birch, 667 

Bird droppings, 83 

Bis(2-ethylhexyl) phthalate, 6, 424 

Bivalve tissue residues, 114 

Blackberry vines, as shade for stream aquatic life, 


145 

Black buffalo, 703 

Black bullhead, 703 

Black crappie, 415, 704 

Black jumprock, 706 

Black madtom, 707 

Black redhorse, 70, 703 

Blackchin shiner, 703, 706 

Blacknose dace, 702, 706 

Blacknose shiner, 703, 706 

Blackside dace, 706 

Blackstripe topminnow, 704 

Blacktail redhorse, 706 

Blank(s), 447 


calibration, 248 

equipment, 248 

instrument, 248 

method, 248 

reagent, 250 

trip, 248 

use of to minimize and identify errors, 248 


Bleeding shiner, 706 

Bloater, 705 

Bluebreast darter, 705 

Blue catfish, 703 

Bluegill, 135, 415, 520, 536, 704 

Blue-green algal blooms, 114 

Blue sucker, 703 

Bluntnose darter, 707 

Bluntnose minnow, 703 

BMP, see Best management practice 

Boat electrofishing unit, 504 

BOD, see Biochemical oxygen demand 

Bonferroni t-test, 591 

Bottom 


-dwelling organisms, 491 

sediments, scour of, 408 

sourcing and deposition, 661 

substrate, 660 


Bowfin, 702 

Box plots, 375, 848 

Brassy minnow, 703 

Bridge construction, 4 

Brighteners, optical, 440 

Brindled madtom, 704, 707 


Bromine, 740 

Brook silverside, 704 

Brook stickleback, 705 

Brook trout, 74, 414, 520, 536, 702, 706 

Brown bullhead, 134, 414, 703 

Brown madtom, 707 

Brown trout, 414, 536, 702, 706 

Bryozoa, 683, 688 

Bubble sensor depth indicators, 377 

Budget restrictions, 181 

Buffalo fish, 414 

Bug picking, from substrate samples, 498 

Building evacuation procedures, 759 

Bulk density, estimation of, 394 

Bullhead minnow, 703 

Bull trout, 706 

Burbot, 704 

Butane, 740 

Butyl benzyl phthalate, 6, 38, 80, 424 

Butyraldehyde, 740 


C 

Caddisflies, 52, 152 

Calcium hypochlorite, 740 

Calibration blank, 248 

Campylobacter, 88 

Campylobacterosis, 621 

Cancer, 625, 745 

Candidate critical sources, ranking of, 187 

Canopy cover, 660 

Capital costs, 431 

Carbamates, 249, 436 

Carbazole, 448 

Carbon 


disulfide, 740 

fixation, 149 

sulfide, 744 

tetrachloride, 740, 800 


Carcinogen(s), 747, 765, 827 

Carcinogenicity, 507 

Carcinogenic RaPID Assay, 435 

Carp, 74, 414, 536, 701, 702 

Catchbasin(s) 


cleaning, 71, 630, 631 

floatable material in, 70 

sediment accumulations, 162 

use, 632 


Cation exchange capacity (CEC), 325 

Catostomus commersoni, 414 

Cattail plant segments, 129 

Cattle feces contamination, 89 

CCC, see Criterion continuous concentration 
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CDC, see Centers for Disease Control 

CEC, see Cation exchange capacity 

Cedar swamps, 52 

Cell from hell, 89 

Centers for Disease Control (CDC), 620 

Central mudminnow, 702 

Central silvery minnow, 703 

Central stoneroller, 703 

Centrifugation, 317 

Ceriodaphnia dubia, 108, 208, 335, 502, 513, 515, 


546, 714, 718 

Chain-of-custody 


forms, 273, 274 

seal, 271 


Chain pickerel, 702 

Channel 


alteration, 661 

banks, erosion of, 56 

bottoms, shifting of, 56 

conditions, stream flow-altering, 405 

geomorphology, 144 

lined, 55 

morphology, 64, 648, 661 


Channel catfish, 134, 414, 520, 536, 703 

Channel darter, 704 

Channelization, 4, 7, 142, 349, 404, 406 

CHEMetrics copper test kit, 773 

Chemical(s) 


deactivation, 761 

endpoints, selection of for monitoring, 116 

exposure hazards, 423 

fingerprinting, 483 

manufacturing, 187 

mass balance equations, 476, 478 

neutralization, 761 

oxygen demand (COD), 73, 191, 325, 587, 851 

speciation, 78 

storage 


laboratory, 737 

requirements, 423 


waste 

disposal of down sink, 761 

disposal program, 760 

inorganic, 762 

organic, 762 

removal, 763 

water-reactive, 755 


Chemical Response Unit, 758 

Chewers, 495 

Chinook salmon, 152, 414, 701, 702, 705 

Chironomids, 165, 491 

Chironomus 


riparius, 268, 520, 527 

tentans, 212, 268, 335, 520, 605,718, 723, 727, 


728 

Chiselmouth, 701 


Chi-square goodness of fit test, 586 

Chlordane, 6, 38, 60, 122, 424, 436, 803 

Chlorine, 740 

Chloroacetone, 740 

Chloroethane, 800 

Chloroform, 6, 38, 61, 261, 440, 740, 801 

3-Chlorophenol, 809 

Chlorophyll a observations, 174 

Chlorpyrifos, 6, 20, 436 

Cholera, 621 

Cholinesterases, 436 

Chromic acid, 740 

Chromium, 6, 823, 824 

Chrysene, 6, 61, 448, 480, 802 

Chrysochromulina, 175 

Chum salmon, 414, 705 

Churn splitter, 272 

Cisco, 414 

Citrobacter, 485 

Cladophora 


dubia, 48 

glomerata, 48 

sp., 133 


Clean Water Act (CWA), 3, 8 

Clear View rain gauge, 378 

Clinostomus elongatus, 706 

Club moss, 362 

Cluster sampling, 225 

CMC, see Criterion maximum concentration 

Coal mining, 4 

Coarse particulate organic matter (CPOM), 666 


component, sampling of, 666 

sample, 669, 679 


Cocconeis 

pediculus, 138 

placentula, 138 


COD, see Chemical oxygen demand 
Coefficient of variation (COV), 232, 244–245, 466 


control sample, 732 

values, 467 


Coelenterata, 688 

Coho embryo salmon, 154 

Coho salmon, 414, 520, 702 

Coincidence, 455 

Cold-vapor atomic absorption spectrometry, 777 

Coleoptera, 495, 689 

Coliform bacteria, 83, 277 

Collection methods, see Sampling effort and 


collection methods 

Collectors, 410 

Color comparator, 442 

Combined sewer overflows (CSOs), 5, 15, 34, 68 


capture and control device, 363 

controls, effectiveness of, 106 

EPA-required, 69 
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Combustion products, 157 

diesel fuel, 167 

obsolete versions of enhanced, 577 


Common carp, 414, 701, 702 

Common shiner, 703 

Community Loss Index, 673, 678 

Community Similarity Index, 678, 684 

Community structure, 411 

Comparison tests, 580 

Component–ecosystem interactions, 348 

Compost 


-amended soils, 397 

ion-exchange capacity of, 398 


Compressed gas cylinders, 757 

Computer 


models, 106 

simulation, 351 


Concentration-addition model, 516 

Condition quality indicators, 106 

Conductivity 


meters, 430 

probe calibration, 783 


Confidence intervals, need for, 245 

Confirmatory assessment, 193 

Confirmatory studies, 616 

Conifers, 667 

Construction site(s) 


erosion 

characterization, 32 

controls, 28, 628 

rate of, 32 


inspections, 277 

runoff water quality, monitoring study of, 33 

soil erosion from, 31 


Consumptive fisheries, 22, 124 

Contact recreation areas, human health 


considerations associated with 

potentially contaminated, 124 


Contaminant 

bioavailability, 254, 314, 327 

peaks, 315 

sources, characterizing, 539 


Contamination 
data evaluation methods to indicate sources of, 

468 

detergents as indicators of, 470 

negative indicators implying, 468 

sources, distance-dependent association between 


health effects and, 624 

use of fecal sterol compounds as tracers of, 


477 

Control 


charts, 250 

programs, effectiveness of, 12–13 


Coosa shiner, 706 


Copper, 6 

effects of on aquatic life, 824 

human health criteria for, 825 

national aquatic life criteria for, 825 


Coprostanol, use of as tracers of contamination by 

sanitary sewage, 477 


Coregonus 

artedii, 414 

clupeaformis, 414 


Core-port suction, 327 

Corer samplers, 289, 323 

Correlation 


matrices, 592 

tests, 470 


Corrosives, 752 

examples of, 752 

first aid for, 754 

health effects associated with, 753 

use and storage of, 753 


Cottus sp., 707 

Coulter Multisizer method, 455 

COV, see Coefficient of variation 

CPOM, see Coarse particulate organic matter 

Crane flies, 52 

Crayfish, 129, 133, 134, 481 

Creek 


blowout, 55 

effects of erosion on, 156 

flows, salmon fisheries affected by, 155 

interstitial water quality, 147 

sedimentation, 143, 156 

sediment quality, 155 

system, dry-weather pollutants from, 56 

tributary flow rates, 174 


Creek chub, 702 

Creek chubsucker, 703 

Creosote, 7 

Cricotopus, 677 

Criterion continuous concentration (CCC), 815 

Criterion maximum concentration (CMC), 799 

Croplands, erosion rate of, 32 

Crop production, 4 

Cryptosporidium, 88, 89, 197, 486 

Crystal darter, 705 

CSOs, see Combined sewer overflows 

Curb-and-gutter drainage systems, 35 

Current 


measurements, example calculation for, 360 

meter, 361 


flow monitoring, 360 

method, 357 


Cutlips minnow, 706 

Cutthroat trout, 74, 153, 154, 414, 701, 705 

CWA, see Clean Water Act 

Cyanazine, 60, 436 
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Cyclodienes, 436 

Cyclohexane, 740 

Cyclohexanone, 261 

Cymatopleura solea, 138 

Cymbella sp., 138 

Cypress darter, 707 

Cyprinus carpio, 414, 830 


D 

2,4-D, 118, 159 

Dam construction, 4 

Daphnia 


magna, 208, 268, 502, 528, 824 

pulex, 268, 502, 715 


Darters, 508, 697, 707 

Data 


analysis 

exploratory, 606 

techniques, 669, 694 


associations, 591 

dendogram of, 596 

mining, 576 

plots, basic, 583 

quality objectives (DQO), 109, 118, 119, 247 


descriptions of, 337 

quantification of habitat effects useful to meet, 


401 

sample integrity and, 314 


survival, 604 

Data interpretation, 609–640 


evaluating biological stream impairments using 

weight-of-evidence approach, 611–619 

benchmarks, 612–615 
comments pertaining to habitat problems and 

increases in stream flow, 617–619 
process, 611–612 
ranking and confirmatory studies, 615–617 

evaluating human health impairments using risk 
assessment approach, 619–626 


deterministic approach, 619 

example risk assessment for human exposure 


to stormwater pathogens, 620–626 
probabilistic approach, 619–620 

identifying and prioritizing critical stormwater 
sources, 626–636 

case study, 628–629 
sources of urban stormwater contaminants, 

626–628 
use of SLAMM to identify pollutant sources 

and to evaluate control programs, 
629–636 

problem, 609–610 

DCA, see Detrended correspondence analysis 

DDT, 20, 436 

Debris piles, 403 

Decision making, errors in, 233 

Deep sea sewage sludge disposal areas, 482 

Deepwater sculpin, 705 

Degraded cysts, 490 

Deionized water, 783 

Demeton, 806 

Denitrification, 326 

Denticula elegans, 138 

Deoxygenation, 328 

Deployment setup procedure, 785 

Depth 


-integrated sediment sampler, 292, 294 

sensor, 428 


Dermatitis, 621 

Design rainfall, 245 

Detection limits, reporting results affected by, 253 

Detention pond(s), 26, 630 


dry, 209 

outfall, dry, 211 

side stream, 210 

wet, effect of, 211 


Detergent(s), 471 

analyses, 472 

compounds, 484 

concentration, 442 

as indicators of contamination, 470 

test kit, 441 

whitener filter sets, 483 


Detrended correspondence analysis (DCA), 694 

Diatoma vulgare, 138 

Diazinon, 6, 20, 60, 159 

Dibenzo(a,h)anthracene, 448 

Dibenzyl ether, 740 

Dibutyl phthalate, 740 

Di-N-butyl phthalate, 6, 38 

Dicamba, 60 

1,3-Dichlorobenzene, 424 

1,2-Dichloroethane, 38 

Dieldrin, 6, 38 

Diesel fuel combustion products, 167 

Diethanolamine, 740 

Diethyl ether, 740 

Diethyl phthalate, 38, 80, 262, 448 

Digidot plot, 586 

Dilution water, 717, 718, 719 

2,4-Dimethylphenol, 262 

Dimethyl sulfoxide, 740, 744 

Dinitrophenols, 806 

Diploneis sp., 138 

Dip net sampling, 498 

Dipper samplers, 290, 453 

Diptera, 495, 689 
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Discharge(s) 

hillside, 199 

inappropriate, 461 

industrial wastewater, 598 

litter, 297, 399 

point source, 278 

pollutant, 353, 356 

sources, identifying inappropriate, 464 

stream, 349, 660 


Disinfection by-products, 62 

Dissolved metals, conversion factors for, 813 

Dissolved organic carbon (DOC), 326 

Dissolved organic matter (DOM), 677 

Dissolved oxygen (DO), 17, 20, 417, 657, 720 


conditions, calculation of, 418 

curve, 201 

data, 420 

deficits, 49, 75 

levels, wet-weather, 75 

meters, 118, 430, 440 

probe calibration, 784 

problems, 428 

reading, elevated, 291 

receiving water levels, 85 


Dissolved solids, 71, 158 

aquatic life criteria for, 823 

classification of, 72 

human health criteria for, 822 


Distributed Routing Rainfall Runoff Model, 854 

Disturbance, definition of, 347 

Diuron, 118 

DNA 


fingerprinting, 537 

profiling, 484 


DO, see Dissolved oxygen 

DOC, see Dissolved organic carbon 

Dolly varden, 706 

DOM, see Dissolved organic matter 

Doppler flowmeter, 374 

Doppler velocity sensors, 375 

Dorosoma petenense, 414 

DOS, 578 

Dose–response restrictions, 604 

Double-ring infiltration tests, 229 

Downstream sampling stations, 361 

DQO, see Data quality objectives 

Drainage 


design studies, 850 

grass swale, 240, 632 

paths, 240 

systems 


artificial, 351 

man-made, 463 


Dredge 

Ekman, 321 


Ponar, 320, 321 

sampler, 315 


Dredging, 4, 7, 323, 403, 521 

Drift 


method, 357 

organisms, 498 


Drill auger, mixing sediment with, 325 

Drinking water supply, 104 

Drought, 125 

Drowning, 67, 193 

Dry detention basins, use of in controlling urban 


runoff discharges, 164 

Dry detention pond, 209, 211 

Dry sampling, 301 

Dry-weather bacteria sources, 466 

Dry-weather base flows, 34 

Dry-weather flows, 10 


continuous, 460 

pollutants in, 463 


Dry-weather outfall flow rates, highly irregular, 470 

Dtech Immunoassay test kit, 435 

Duckweed, 518 

Duncan’s multiple range test, 591 

Dunner’s test, 591 

Durbin–Watson test, 598 

Dusky darter, 704 

Duskystripe shiner, 706 

Dustfall, 310, 311 

Dye 


continuous release rates of, 367 

dilution ratio of, 368 

injection current measurements, notation for 


mass balance calculations for, 367 

testing, 376 

tracers, 362, 364 


E 

Early life stages of fish (ELS), 815 

Earthworm test, 519 

Eastern banded killifish, 704 

Eastern sand darter, 705 

Ecoregions, 402 

Ecosystem(s) 


characterization, 113 

complexities, 103 

degradation, assessment of, 4 

energetics, 346 

enhancement, 123 

quality 


degradation, 404 

stressors of, 400 


running water, 492 
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Ecosystem component characterization, 345–573 

aesthetics, litter, and safety, 398–400 


aesthetics, litter/floatables, and other debris, 

398–400 


safety characteristics, 398 

benthos sampling and evaluation in urban 


streams, 491–501 

macroinvertebrate sampling, 494–501 

periphyton sampling, 493–494 

protozoan sampling, 494 


ecosystem structure and integrity, chaos and 
disturbance, 346–349 

fish sampling, 502–506 
flow and rainfall monitoring, 349–388 

flow monitoring methods, 357–377 

flow requirements for aquatic biota, 350–351 

pollutant transport, 356–357 

rainfall monitoring, 377–388 

urban hydrology, 351–356 


habitat, 400–423 

channelization, 404–406 

dissolved oxygen, 417–423 

factors affecting habitat quality, 403–404 

field habitat assessments, 410 

riparian habitats, 409–410 

substrate, 406–409 

temperature, 410–413 

turbidity, 413–417 


microorganisms in stormwater and urban 
receiving waters, 485–491 

soil evaluations, 388–398 
case study to measure infiltration rates in 

disturbed urban soils, 389–394 
observations of infiltration rates in disturbed 

urban soils, 394–397 
water quality and quantity effects of amending 

soils with compost, 397–398 
toxicity and bioaccumulation, 507–546 

bioaccumulation, 534–536 
emerging tools for toxicity testing, 536–546 
in situ toxicity testing, 530–534 
measuring effects of toxicant mixtures in 

organisms, 515–517 
pulse exposures, 514–515 
reason to evaluation toxicity, 507–512 
standard sediment testing protocols, 

527–530 
standard water testing protocols, 517–527 
stormwater toxicity, 513–514 

water and sediment analytes and methods, 
423–485 

conventional laboratory analyses, 447–459 
hydrocarbon fingerprinting for investigating 

sources of hydrocarbons, 483–485 
selection of analytical methods, 423–425 

use of field methods for water quality 
evaluations, 425–447 

use of tracers to identify sources of 
inappropriate discharges to storm 
drainage and receiving waters, 459–483 

zooplankton sampling, 502 

Ecotones, definition of, 347 

Ecotoxicological endpoints, 115 

Ecotoxicology, 347 

Ecowatch for Windows, 370 

EDA, see Exploratory data analysis 

Edge habitat, 405 

Effects characterization, 11 

Ekman dredge, 321 

Electrical safety, 743 

Electrofishing, 106, 503, 505 

Electrophilic alkenes, 745 

Electroshocking, 129 

Electrothermal atomic absorption spectrometry, 777 

Elegant madtom, 707 

ELISA, see Enzyme-linked immunosorbent assay 

ELS, see Early life stages of fish 

Elutriate testing, 275 

Embankment, lined, 55 

Embeddedness, 646, 650, 660 

Embryotoxins, working with, 744 

EMC, see Event mean concentration 

Emerald shiner, 414, 702 

Emergency procedures, 758 

Empirical model, 227 

Endocrine disruption, 507 

Endosulfan, 159, 827 

Endosulfan sulfate, 38 

Endrin, 38, 803 

Endron ketone, 262 

Enterobacter, 485 

Enterococcus 


faecalis, 487 

faecium, 487 


Environmental studies, principles for designing 

successful, 110 


Environment Canada Biological Test Method 

Development Program, 711 


Enzyme-linked immunosorbent assay (ELISA), 436, 

479 


Eohaustorius estuarius, 527 

EPA, see U.S. Environmental Protection Agency 

Ephemeroptera, 491, 495 

Ephemeroptera, Plecoptera, and Trichoptera (EPT), 


669, 673 

Epibenthic invertebrates, bioturbation by, 348 

Epoxides, 745 

EPT, see Ephemeroptera, Plecoptera, and 


Trichoptera 

Equilibrium partitioning guidelines, 836 
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Equipment blank, 248 

Erosion, 311 


bank, 648, 649 

channel bank, 56 

control(s) 


construction site, 28, 628 

on-site, 452 

practices, 246 


effects of on creek, 156 

stream bed, 143, 155 

watershed, 659 


Error(s) 

allowable, 232 

decision making, 233 

particle sampling, 282 

rainfall monitoring, 381 

runoff volume, 383 

sampling, 233, 251 

use of blanks to minimize and identify, 248 

watershed rain depth, 383 

wind-induced, during rainfall monitoring, 386 


Escherichia coli, 82, 194, 195, 333, 433, 622, 817, 

821 


Esox 

americanus vermiculatus, 414 

masquinongy, 414 


Estradiol, 744 

Estuary(ies) 


biological integrity of, 104 

eutrophication conditions, 104 

pollutants and sources affecting, 19 

pristine, 123 


Etheostoma 

chlorosomun, 707 

fusiforme, 707 

gracile, 707 

nigrum, 707 

proeliare, 707 

sp., 707 

spectabile, 707 


Ethyl acetate, 740 

Ethylene dichloride, 740 

Ethylene glycol, 740 

Ethylene trichloride, 740 

Eutrophication, 49 


accelerated, 830 

conditions, estuarine, 104 

problems, majority of nation’s, 831 

processes, role of elevated turbidity levels in, 415 

transparency-associated, 180 


Event 

mean concentration (EMC), 198, 213, 255 

plots, 371 


Exoglossum maxillingua, 706 

Expendable costs, 431 


Experimental design, 109, 237 

Exploratory data analysis (EDA), 583 

Explosion hazard data, 765 

Exposure 


assessment, 113, 623 

characterization, 11 

-effects interactions, 613 

–response relationship, 539 


Extraction, solid-phase, 537 

Extremely hazardous chemicals, 746 


F 

Fabricated metal products, 187 

Factorial design, fractional, 231 

Factorial experimental designs, major advantage of, 


227 

False banks, 649 

Family Biotic Index (FBI), 680 

Family-level index, 675 

Family-level tolerance classification, 680 

Farming district, 247 

Fathead minnow, 135, 520, 529, 703 

FBI, see Family Biotic Index 

FBM, see Flow Balancing Method 

Fecal coliform(s), 39, 42, 114, 191, 195 


bacteria, as indicators of inappropriate discharges 
of sanitary sewage, 464 


concentrations of at highway runoff site, 83 

to fecal streptococci bacteria ratios, 83 


Fecal indicators, in stormwater runoff, 82 

Fecal pathogens, 120 

Fecal sterol compounds, use of as tracers of 


contamination by sanitary sewage, 477 

Fecal streptococci (FS), 39, 84, 818 

Feeding measures, 676 

Feedlot drainage, 83 

Fenarimol, 436 

Ferric chloride precipitation, removal of phosphorus 


by, 180 

Fertilizer(s) 


application, roadside, 7 

lawn, 206 

nitrate leached from, 59 


Fiberglass 

-reinforced epoxy material, 261 

window screening, 262 


Field 
analytical methods, comparisons of laboratory 

and, 425 

classification, 668 

habitat assessments, 410 

manometer, 335 
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methods 

heavy metal, 437 

use of for water quality evaluations, 425 


observation sheet, 392 

sampling crew, 644 

test kits, 429, 767 


analysis of organic compounds using, 434 

assembling appropriate set of, 432 

biggest difficulty with, 430 

evaluation of, 768–772 

selection of appropriate, 443 


titration equipment, 444 

Filamentous algae, 129, 133, 677 

Fine particulate organic carbon, 146, 147 

Fine particulate organic material (FPOM), 677 

Fingerprinting, indication of contamination sources 


through, 475 

Fire hazard data, 765 

First-flush phenomenon, 285, 356 

Fish, 128, 133, 152, see also specific species 


abundance, 699 

advisory, 30 

ammonia acutely toxic to, 814 

bioassay tests, side-stream, 54 

biomass 


seasonal trends of, 154 

total, 700 


community, 611 

consumption advisories, 51, 104 

death of from toxic material spills, 166 

disease surveys, 48 

-eating organisms, 116 

effects of suspended solids on, 74 

field collection data sheet, 695 

freshwater, 519 

gill damage, 154 

kills, 49, 211 


elevated nutrient loading and, 49 

massive, 53, 165 

sources associated with, 50 


populations 

characterizing, 122 

indices of, 504 


sampling, 502, 505 

seining, 504 

spawning conditions, deteriorating, 148 

species 


diversity, 144 

preferred temperature of some, 414–415 

total number of, 697 

trophic guilds used to categorize, 503 


surveys, 107 

tissue 


residues, 114 

sampling of, 122 


Fish community assessment, 693–708 
data analysis techniques, 694–707 

fish abundance and condition metrics, 
699–707 

species richness and diversity, 697–698 
trophic composition metrics, 698–699 

sample processing, 694 

Fisher’s LDS, 591 

Fishery(ies) 


consumptive, 22 

warm-water, 27 


Fitted regression model, 597 

Flagfin shiner, 706 

Flammables, health effects associated with, 750 

Flammable solvents, 749, 760 

Flash point, 749 

Flathead catfish, 704 

Floatable litter 


characteristics, 71, 399 

sampling, 296 

wet-weather flows and, 68 


Floatable(s), 398 

material sampling, 224 

matter, 469 

pollution, 70 


Floating booms, litter controlled behind, 27 

Flood 


control, 126 

-and-drought conditions, 64 

potential, 411 

prevention, 10, 26, 610 


Floodplain, 652 

change factor, 111 

condition of, 652 

quality, 649 


Florisil cleanup, 781 

Floatable trash, 29 

Flow 


Balancing Method (FBM), 169, 170, 180 

flow pattern in, 172 

in-lake tanks, 171 

system, 178 


calibration, 373 

component identification, 471 

measurement(s) 


equipment vendors, 374 

example calculation for, 360 

instruments, comparisons of available, 377 

methods for, 358 

subsurface, 394 


-metering equipment, calibration of, 366 

monitoring 


current meter, 360 

methods, 357, 376 

use of tracers in, 361 


recurrence interval, 246 
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Flowmeters 

acoustic, 358 

Doppler, 374 

magnetic, 358 


Flow-weighted automatic samplers, 288 

Flow-weighted composite sampling, 283, 285 

Fluoranthene, 61, 161, 448, 480 

Fluorene, 448, 802 

Fluorescein, 363 

Fluorescent dyes, water tracing using, 364 

Fluorescent measurement instrumentation, 365 

Fluorescent whitening agents (FWAs), 480 

Fluoride, 441, 740 

Fluorometers, calibration of, 366 

Food web 


contamination, 123 

models, 620 


Forest management, 4 

Formaldehyde, 740 

Formic acid, 740 

Fortran-coded programs, 843 

Fossil fuel combustion, 36 

FPOM, see Fine particulate organic material 

Fractional factorial design, 231 

Frecklebelly madtom, 707 

Freckled madtom, 704 

Freeware, 575 

Freeze core sampler, 316 

Freeze-dried reagent, 487 

Freezing core samplers, 322 

Freshwater, 799 


algae, 519 

aquatic communities, biotic integrity of, 497 

drum, 415 

ecosystems, sediment quality guidelines for, 837 

fish, 519 

organisms, chronic toxicity data for, 814 


Friction slope, 359 

FS, see Fecal streptococci 

Fuel leakages, 167 

Fume hoods, 741 

Fumigant, 6 

FWAs, see Fluorescent whitening agents 


G 

Gambusia affinis, 133 

Gammarus sp., 531 

Garden store rain gauges, 388 

Gas analyzer, portable, 468 

Gas chromatograph with electron capture detector 


(GC/ECD), 523 

Gas chromatograph with mass selective detector 


(GC/MSD), 459, 523 


Gasoline, 167 

Gastroenteritis, 621 

Gastrointestinal illness, 816, 817 

Gaussian distribution, 238 

GC/ECD, see Gas chromatograph with electron 


capture detector 
GC/MSD, see Gas chromatograph with mass 

selective detector 

Geographical information system (GIS), 844, 857 

Geomorphology, 411 

GFAA, see Graphite furnace-equipped atomic 


absorption spectrophotometer 

Ghost shiner, 703 

Giardia, 197, 486 


cysts, degradation plot of, 489 

lamblia, 622 

-specific antibody, 489 


Giardiasis, 621 

Gilt darter, 704 

GIS, see Geographical information system 

Gizzard shad, 702 

Glazed tile, 25 

Glide habitats, 646 

Glove materials, chemical resistance of, 740 

Glycerol, 740 

Golden redhorse, 703 

Golden shiner, 74, 702 

Golden trout, 705 

Goldeye, 702 

Goldfish, 701, 702 

Golf courses, 185 

Gomphonema sp., 138 

Gomphosphaeria, 175 

Gophers, bioturbation by, 394 

Grab samplers, 315, 496, 685 

Graphite furnace atomic absorption spectrometry, 


778 

Graphite furnace-equipped atomic absorption 


spectrophotometer (GFAA), 523 

Grass carp, 703 

Grass pickerel, 414, 702 

Grass swales, 58, 629, 630, 631 

Gravel chub, 702 

Gravity corers, 317 

Gray redhorse, 706 

Great redhorse, 703 

Green algae, 518, 520 

Greenside darter, 705 

Green sunfish, 135, 414, 508, 698, 704 

Groundwater(s) 


-associated biota, 326 

contamination 


phosphorus, 59 

potential sources of, 460 

problems, 57 


detection of viruses in, 61 
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flows, tipping bucket flow measurement device 
for measuring, 390 


hardness of, 826 

movement, piezometer measures of, 616 

MTBE contamination, 58 

pesticide contamination of, 60 

recharge, 126 


basin, 57 

decreases in, 28 


–surface water interactions, 326 

table, decreases in, 64 

upwelling, 326 

urbanization affecting, 31 


Group comparison tests, comparing multiple sets of 

data with, 588 


Guthion, 806 


H 

Habitat 

alterations, 16 

aquatic life, 618 

assessment(s), 277 


approach, generic, 653 

field, 410 

matrix, 653 

procedure for performing, 662 


characteristics, 405, 645 

definition of, 400 

degradation, 165 

designations, modified warm water, 112 

destruction, 28, 114, 214 

diversity, 405 

edge, 405 

evaluation index, qualitative, 404 

glide, 646 

goals, 549 

modifications, 63 

pool, 646 

problems, 617 

protection, major component of, 65 

quality, 103, 402, 403 

Quality Index, 401 

quantification, 114 

relationship between biological condition and, 


400 

restoration, 276 

riffle, 645 

riparian, 409 

run, 645 

Suitability Indices (HSI), 401 

surveys, 106, 107, 121 


Habitat characterization, 643–663 

Qualitative Habitat Evaluation Index, 643–652 

computing total QHEI score, 650–652 

geographical information, 643–645 

pool and glide habitats, 646–650 

riffle and run habitats, 645 

stream map, 652 


USEPA habitat assessment for rapid 
bioassessment protocols, 652–662 

physical characterization, 658–662 
procedure for performing habitat assessment, 

662 

quality assurance procedures, 662 

water quality, 656–658 


HACH 

color test kit, 773 

detergents test, 471 


Halogenated aliphatics, 6, 161 

Halogenated solvents, 760 

Haphazard sampling, 225 

Harbor facilities, 185 

Harelip sucker, 703 

Hazard 


assessments, 348 

identification, 11, 113, 620 

primary, 737 


Hazardous waste 

elimination of nonhazardous waste from, 761 

sites, toxicity evaluation categories for, 519 


HCGI, see Highly credible gastrointestinal 
Headwater streams, removal of riparian vegetation 

in, 403 

Health hazard data, 765 

Heat sealing unit, 434 

Heavy metal(s), 189 


analyses, 774 

emerging analytical methods for, 438 

field methods, 437 

in stormwater runoff, 76 

urban runoff, 79 


Hemiptera, 495, 688 

Heptachlor epoxide, 803 

Herbicides, 118, 159, 249, 267 

Herbivores, 495 

Hester–Dendy samplers, 129 

Hexachlorobenzene, 448, 744, 802 

Hexachloroethane, 262 

Hexagenia 


bilineata, 520 

limbata, 520 


Hexane, 740 

Hierarchical cluster analyses, 592 

Highfin carpsucker, 703 

Highly credible gastrointestinal (HCGI), 817 

Highway runoff 


constituents, 7 

site, concentrations of fecal coliforms at, 83 
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Hillside discharge, 199 

HIS, see Habitat Suitability Indices 

Hitch, 53, 134, 135 

Homogeneity tests, 177 

Honest significant difference (HSD) test, 604 

Horizontal water sampler, 291 

Horneyhead chub, 702 

Household garbage, 142 

HPLC technology, organic analyses using, 459 

HSD test, see Honest significant difference test 

Human health 


criteria, 614 

impairments, evaluation of using risk assessment 


approach, 619 

problems, inappropriate discharges and, 461 

protection, 102 


Humpback whitefish, 705 

Hyalella azteca, 52, 135, 210, 335, 527, 546, 605, 


722, 725, 726 

Hybobsis amblops, 706 

Hydrobromic acid, 740 

Hydrocarbons, 483, 826 

Hydrofluoric acid, 740, 753, 778 

Hydrogen peroxide, 740 

Hydrological Simulation Program-FORTRAN, 854 

Hydrologic change factor, 111 

Hydrology, 349, 351, 411 

Hydromodification, 4, 5 

Hypentelium 


etowanum, 706 

nigricans, 706 

roanokense, 706 


Hyporheic sampling, 326 


IAI, see Indicator Assemblage Index 
IBDU, see Isobutyldiene diurea 
IBI, see Index of Biotic Integrity 
ICI, see Invertebrate Community Index 
ICP, see Inductively coupled plasma emission 

spectrometry 
Ictalurus 


nebulosus, 414 

punctatus, 414, 520, 536 


Ictiobus sp., 414 

IDL, see Instrument detection limit 

IFIM, see Instream Flow Incremental Methodology 

Imidachloprid, 436 

Immunoassay kits, 444 

Impaction, 311 

Inconnu, 706 

Incubator, 434 


Index of Biotic Integrity (IBI), 112, 402, 683, 

694 


metrics, regional variations of, 508–509 

steps in calculating, 696 


Index of clumping, 235 

Index of Well Being (IWB), 506, 694 

Indicator Assemblage Index (IAI), 678 

Inductively coupled plasma emission spectrometry 


(ICP), 774 

Industrial wastewater discharge, 598 

Infectious hepatitis, 621 

Infiltration 


devices, 630 

rate measurements, 391 

test(s) 


apparatus, 389 

double-ring, 229 


trench, stormwater infiltration through, 59 

In-lake flow balancing method, 180 

In-lake tanks, FBM, 171 

Inorganic chemicals, 762 

In-place pollutants, 4 

Insecta, 688 

Insecticides, 6, 159 

Insectivorous cyprinids, 509, 699 

Insects, food types of aquatic, 495 

In situ peepers, 327, 331 

In situ testing, advantages of, 531 

In-stream cover, 647 

In-stream embryo bioassays, 154 

Instream Flow Incremental Methodology (IFIM), 


350 

In-stream temperature, 75 

In-stream toxicity tests, 168 

Instrument detection limit (IDL), 253, 583 

Internal to external isomer ratio (I/E), 480 

Interstitial water 


bacteria populations, 203 

chemistry, 203 

collection methods, 318 

degradation of, 202 

immediate collection and analysis of, 328 

isolation of, 329 

measurements, 202, 327 

quality, 371 

sampler selection guidelines, 317 

sampling, 326 


Intolerant species, 508, 698 

Invertebrate Community Index (ICI), 112, 683 

Iodine, 740 

Ion chromatograph, 449 

Ion selective electrode (ISE), 426, 443 

Iowa darter, 705 

Iprodione, 436 

I/R, see Internal to external isomer ratio 


I 



INDEX 889 

Irrigation 
return flows, 464 
water, 474 

ISE, see Ion selective electrode 
Isobutyldiene diurea (IBDU), 59 
Isohyetal(s) 

method, 379 
preparation of for single rainfall, 380 

Isophorone, 38, 448 
Isoproturon, 436 
IWB, see Index of Well Being 

J 

Jaccard Coefficient of Community Similarity, 678 

Johnny darter, 705, 707 

Judgment sampling, 225 

Jussiaea sp., 136 


K 

Karst geology, 57 

Kiyi, 705 

Klebsiella, 485, 487 

Kolmogorov–Smirnov one-sample test, 586 

Kuderna–Danish method, 781 

Kurskal–Wallis ANOVA on ranks test, 588, 591 


La Motte Potassium Reagent Set, 442 

LAB, see Linear alkylbenzenes 

Laboratory 


analyses, conventional, 447 

analytical methods, comparisons of field and, 425 

chemical storage, 737 

information management systems (LIMs), 250 

personnel, selection of, 275 


Laboratory safety, waste disposal, and chemical 
analyses methods, 735–786 

basic rules and procedures for working with 
chemicals, 738–743 

avoidance of routine exposure, 741 
choice of chemicals, 742 
electrical safety, 743 
equipment and glassware, 742 
fume hoods, 741–742 
housekeeping, 739 
labels and signs, 742–743 

laboratory protocol, 738 

personal safety practices, 738–739 

protective eyewear, 739 

protective gloves, 739–741 

protective clothing, 741 

unattended operations, 743 


calibration and deployment setup procedure for 
YSI 6000upg water quality monitoring 
sonde, 782–785 

chemical waste disposal program, 760–763 
chemical substitution, 761 
chemical waste containers, 760 
disposal of chemicals down the sink or 

sanitary sewer system, 761 
elimination of nonhazardous waste from 

hazardous waste, 761–762 
neutralization and deactivation, 761 
waste disposal, 762–763 
waste minimization, 760–761 

comments pertaining to heavy metal analyses, 
774–778 

emergency procedures, 758–759 
building evacuation procedures, 759 
mercury spills, 759 
minor spills, 759 
primary emergency procedures for fires, 

spills, and accidents, 758–759 
field test kits, 767–774 
fundamentals of laboratory safety, 737–738 

distribution of chemicals, 737 
laboratory chemical storage, 737 
procurement of chemicals, 737 
storage cabinets, 738 

Material Safety Data Sheets, 763–767 
fire and explosion hazard data, 765 
hazardous ingredients/identity information, 

764 
health hazard data, 765–766 
physical/chemical characteristics, 764 
product name and identification, 764 
reactivity data, 765 
specific HACH MSDS information, 766–767 

procedures for specific classes of hazardous 
materials, 748–758 

compressed gas cylinders, 757–758 
corrosives, 752–754 
flammable solvents, 749–750 
oxidizers, 750–752 
reactives, 754–757 

stormwater sample extractions for EPA methods 
608 and 625, 779–781 

use and storage of chemicals in laboratory, 
743–748 

chemical storage, 747–748 
procurement of chemicals, 743 

L 
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transportation, 748 

working with allergens, 743 

working with chemicals of moderate or high 


acute toxicity or high chronic toxicity, 
744–747 

working with embryotoxins, 744 

LAF, see Laser atomic fluorescence 

Lagoon runoff, 7 

Lag plots, 598 

Lake(s) 


hydraulic detention time of, 174 

hydraulic flushing rates, 178 

low elevation, 134 

phosphorus concentrations, 179 

pollutants and sources affecting U.S., 18 

sediment sampling in ice-covered, 336 

swimming restriction in urban, 28 


Lake chubsucker, 703 

Lake herring, 702 

Lake sturgeon, 702 

Lake trout, 414, 702, 706 

Lake whitefish, 414, 702 

Land 


disposal, 4, 5 

use 


category, 241 

monitoring, 239, 601 

predominant surrounding, 659 


waste disposal sources, 7 

Landfill(s) 


runoff, 7 

sanitary, 4 


Largemouth bass, 74, 415, 536, 704 

Large organic debris (LOD), 618 

Largescale stoneroller, 706 

Largescale sucker, 701 

Large woody debris (LWD), 408, 618 

LAS, see Linear alkylbenzene sulfonates 

Laser atomic fluorescence (LAF), 438 

Laundry 


detergent samples, 483 

wastewaters, 461 


Lawn fertilizers, 206 

LC50, see Lethal concentration 50 

LD50, see Lethal dose 50 

LDV, see Less than detection values 

Lead, 6, 132 


aquatic life summary for, 827 

bioaccumulation of, 133 

concentrations, dissolved, 145 

human health criteria for, 828 

reduction benefits, 636 


Leaded gas, 6 

Leaf 


core catcher, 323 


packs, 666 

shredding organisms, 150 


Least brook lamprey, 701 

Least madtom, 707 

Leather products, 187 

Lentipes concolor, 707 

Leopard dace, 701 

Lepidoptera, 495, 688 

Lepomis 


cyanellus, 414 

gibbosus, 415, 536 

macrochirus, 415, 520, 536 

megalotis 


Leptocheirus plumulosus, 527 

Less than detection values (LDV), 583 

Lethal concentration 50 (LC50), 764 

Lethal dose 50 (LD50), 764 

Life cycle measures, 676 

Light–dark bottle method, 72 

Light transmissivity, 188 

Limestone quarry, 73 

LIMs, see Laboratory information management 


systems 

Lindane, 6, 60, 159, 424, 803, 827 

Linear alkylbenzenes (LAB), 479 

Linear alkylbenzene sulfonates (LAS), 479 

Liquid 


flash point of, 749 

–liquid separatory funnel technique, 779 


Litter, 398 

characteristics of floatable, 399 

control, 24, 27 

discharges, 297 

fast-processing, 667 

loose, 399 

material categories, discharged, 399 

slow-processing, 667 


Livestock 

production, 4 

trampling, 649 

trucks, feces debris falling from, 83 


LOD, see Large organic debris 

LOEC, see Lowest Observed Effect Concentration 

Log dragging, 73 

Log-normal probability distribution, 253, 584 

Logperch, 704 

Longear sunfish, 704, 707 

Longnose dace, 701, 702 

Longnose gar, 702 

Longnose sucker, 703 

Lowest Observed Effect Concentration (LOEC), 604 

Lumbriculus variegatus, 114, 120, 535, 724 

LWD, see Large woody debris 

Lycopodium, 362 
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M 

Macrofaunal toxicity tests, 523 

Macroinvertebrate(s) 


colonization tests, artificial substrate, 121 

counts, 682 

diversities, reduction of in urban streams, 51 

listing, phylogenetic order for, 688 

qualitative samples of, 681 

sampling, 494, 497 

surveys, 107 

taxonomy, 689 


Macrophytes, 63, 257 

Magnetic flowmeters, 358 

Mailing lists, 578 

Malathion, 60, 159, 806 

Manholes, 162 

Man-made drainage systems, 463 

Manning’s equation, 12, 361, 373 

Manning’s roughness coefficient, 359 

Mann–Kendall test, 175, 176, 582, 602 

Mann–Whitney signed rank test, 590 

Mann–Whitney U tests, 470, 475 

Manual pump samplers, 292 

Manual samplers, selection of materials for, 261 

Manual sampling 


advantages of compared to automatic sampling, 

260 


procedures, 289 

Manual sheetflow samplers, 298 

Manure-laden runoff, 89 

Map gradient, 650 

Maples, 667 

Marginal benefit analysis, 242, 847 

Margined madtom, 707 

Marina facilities, 185 

Marine debris, 104 

Mass emission 


drainage monitoring stations, 184 

stations, 183 


Material Safety Data Sheets (MSDS), 743, 763 

Maximum Contaminant Level (MCL), 823 

Mayflies, 52, 520 

MBAS, see Methylene blue active substance 

MCL, see Maximum Contaminant Level 

MCTT, see Multichambered treatment train 

MDL, see Method detection limit 

Means quality control chart, 251 

Meat packing wastes, 83 

Mechanistic model, 227 

Megaloptera, 688 

Meio–microfaunal interactions, 531 

Melosira, 138, 175 

Mercury 


compounds, 744 

spills, 759 


Metal(s) 

analysis methods, attributes of, 777 

conversion factors for dissolved, 813 

corrosion, 5 

optimal concentration ranges of in samples, 776 

plating, 7 

sample preparation procedures for identifying, 


458 

speciation, 314 

screening approach for in rivers, 544–545 


Metalaxyl, 436 

Metallic priority pollutants, 140 

Methanogenesis, 326 

Methemoglobinemia, 829 

Method blank, 248 

Method detection limit (MDL), 189, 249, 423, 583 

Methoprene acid, 436 

Methoxychlor, 38, 262 

Methyl bromide, 801 

Methyl cellosolve, 740 

Methyl chloride, 6, 740, 801 

Methylene blue active substance (MBAS), 479 

Methylene chloride, 6, 38, 61, 740 

Methylene urea, 59 

Methylphenanthrene, 480 

Metolachlor, 60 

MFO, see Mixed function oxidase 

Microbial activity tests, 523 

Microbial-meiofaunal communities, 314 

Microbiological sampling, 289 

Microorganism(s) 


evaluations, sampling for, 487 

measurements, 549 

urban receiving water, 485 


Micropterus 

dolomieui, 74, 415, 536 

punctulatus, 415 

salmoides, 74, 415, 536 


Microtox 

osmotic adjusting solution (MOAS), 733 

screening test, 121, 445, 513, 730 


MID, see Minimal infective dose 

Midges, 520 

Mimic shiner, 703, 706 

Mineral scrapers, 495 

Miners, 495 

Minimal infective dose (MID), 621 

Mini-piezometers, 334 

Minytrema melanops, 706 

Mirex, 806 

Mississippi silverside, 134 

Mississippi silvery minnow, 703 

mIWB, see Modified Index of Well-Being 

Mixed function oxidase (MFO), 515 

MOAS, see Microtox osmotic adjusting solution 

Mobile homes, 185 
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Model building, data associations and, 582 

Model(s) 


calibration and validation, 11–12 

capabilities, evaluation of, 855 

concentration-addition, 516 

Distributed Routing Rainfall Runoff 

empirical, 227 

fitted regression, 597 

food web, 620 

mechanistic, 227 

Monte Carlo, 363, 476 

nonpoint source, 862 

non-urban runoff, 856 

pulse exposure, 614 

rainfall–runoff, 382 

receiving water, 843, 846, 855 

receptor, 475 

regression, 599 

Source Loading and Management, 854 

Storage, Treatment, Overflow Runoff, 854 

straight-line, 241 

stream 


non-toxic constituents in, 864 

predicting pollutant fates using, 544 


Urban Catchment, 854 

urban, 856 

washoff equation used in stormwater, 307 

watershed, 843, 846 


Modified Family Biotic Index, 675 

Modified Index of Well-Being (mIWB), 403 

Mollusca, 689 

Mollusks, 128 

Monitoring 


initiation, 243 

program, personnel needed to carry out, 275 


Monocyclic aromatics, 161 

Monoethanolamine, 740 

Monte Carlo analyses, 253 

Monte Carlo mixing model, 363 

Monte Carlo model, 476 

Monte Carlo sampling routines, 577 

Mooneye, 702 

Morisita’s Index, 679 

Morone 


americana, 414 

chrysops, 414 

saxatilis, 414, 536 


Morpholine, 740 

Mosquito control, 6 

Mosquitofish, 53, 135, 137, 704 

Motor freight, 187 

Motor vehicle activity, 167 

Mountain brook lamprey, 701 

Mountain madtom, 704, 707 

Mountain sucker, 701 


Mountain whitefish, 701, 705 

Moxostoma 


anisurum, 706 

cervinum, 706 

congestum, 706 

duquesnei, 706 

hamiltoni, 706 

lachneri, 706 

poecilurum, 706 

rhothoecum, 707 

rupiscartes, 707 

valenciennesi, 707 


MSDS, see Material Safety Data Sheets 

Multichambered treatment train (MCTT), 525 

Multidimensional scaling, 612 

Multistage sampling, 225 

Municipal point sources, 16 

Municipal wastewater, 624 

Muskellunge, 414, 702 

Mussel populations, characterizing, 122 

Mutagenicity, 507 


N 

Naphthalene, 740, 802 

National Ambient Water Quality Monitoring 


Network (NAWQMN), 681 

National Institute of Standards and Technology 


(NIST), 249 

National Pollutant Discharge Elimination System 


(NPDES), 8, 513, 798 

permit compliance, 429 

stormwater permit program, 9 


National Technical Advisory Committee (NTAC), 
817 


National Water Quality Assessment (NAWQA), 118 

Nationwide Urban Runoff Program (NURP), 34, 


307, 615, 629 

Navicula spp., 138 

NAWQA, see National Water Quality Assessment 

NAWQMN, see National Ambient Water Quality 


Monitoring Network 

Net sampling devices, 501 

NEXRAD, 388 

NIST, see National Institute of Standards and 


Technology 

Nitrate, 828 

Nitrite, 828 


aquatic life criteria, 829 

criteria, human health, 829 


Nitrobenzene, 809 

Nitrogen cycling, 115 

N-Nitrosodimethylamine, 38 
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Nocomis micropogon, 706 

NOEC, see No Observed Effect Concentration 

NOEL, see No-observable-effects level 

No exposure incentive, 9 

Noncarcinogens, 827 

Nonhazardous waste, 762 

Nonmetallic minerals, mining of, 187 

Nonparametric tests, 581 

Nonpoint runoff receiving water impact research 


program, 51 

Nonpoint sources (NPS), 3–4 


-affected streams, stream assessment factors for, 

111 


assessment, 276 

hydromodification category of, 7 

models, input data needs for, 862 

pollution 


categories, 4 

sources of, 4–8 


Nonpollutant factors, 115 

Nonspecified chemical waste, 763 

Non-urban runoff models, 856 

No-observable-effects level (NOEL), 546 

No Observed Effect Concentration (NOEC), 604 

Northern hog sucker, 703, 706 

Northern madtom, 704 

Northern pike, 702 

Northern redbelly dace, 706 

Northern squawfish, 701 

Norwalk virus, 621 

Notropis 


amnis, 706 

anogenus, 706 

ardens, 706 

atherinoides, 414 

boops, 706 

emiliae, 706 

galacturus, 706 

heterloepis, 706 

heterodon, 706 

hudsonius, 706 

hypselopterus, 706 

leuciodus, 706 

lutipinnis, 706 

nubilus, 706 

ozarcanus, 706 

photogenis, 706 

pilsbryi, 706 

rubellus, 706 

rubricroceus, 706 

signipinnis, 706 

telescopus, 706 

topeka, 706 

volucellus, 706 

whipplei, 706 


zaenocephalus, 706 

zonatus, 706 

zonistius, 706 


Noturus 

albater, 707 

elegans, 707 

eleutherus, 707 

exilis, 707 

flavus, 707 

funebris, 707 

hildebrandi, 707 

insignis, 707 

laptacanthus, 707 

minitus, 707 

phaeus, 707 


NPDES, see National Pollutant Discharge 
Elimination System 

NPS, see Nonpoint sources 
NTAC, see National Technical Advisory Committee 
NURP, see Nationwide Urban Runoff Program 
Nutrient 

availability, 406 

cycling, 347 

loads, 411 

tests, most common, 443 


O 

Oaks, 667 

Ocean shorelines, pollutants and sources affecting 


U.S., 20 

Odonata, 495, 688 

Ohio lamprey, 701 

Oil/gas 


extraction, 187 

production, 4 


Oil in water optics, 426 

Oligochaetes, 72, 165, 724 

Omnivores, 108, 509 

Oncorhynchus 


gorbuscha, 414 

keta, 414 

kisutch, 414, 520 

mykiss, 717, 830 

nerka, 414 

tshawytscha, 414, 830 


On-site erosion controls, 452 

On-site wastewater treatment, 4 

O’opu alamoo, 707 

O’opu nakea, 707 

O’opu nopili, 707 

Open vertical water sampler, 291 

Optical brighteners, 440, 441 
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Orange-Peel sampler, 316 

Orangespotted sunfish, 704 

Orangethroat darter, 705, 707 

Organic chemicals, 762 

Organic compounds 


analysis of using field test kits, 434 

toxic, 77 


Organic contaminants, 266 

Organic-inorganic chelators, 77 

Organic matter processing, 115 

Organic scrapers, 495 

Organic solvent extract, separation of from water 


sample, 780 

Organic substrate components, 660 

Organism(s) 


availability, 522 

photosynthetic, 518 


Organochlorine(s) 

bioaccumulation of, 212 

pesticides, 249, 837 


Organohalogen compounds, 746 

Organophosphates, 267, 436, 535 

Organ transplants, 625 

ORP, see Oxidation-reduction potential 

Orthophosphates, 130, 131, 132 

Oscillatoria sp., 175 

Osmerus mordax, 414 

Outfall 


flow monitoring, 373 

structures, damage to, 469 


Overexposure, signs and symptoms of, 766 

Over-the-glasses safety glasses, 739 

Overland flow sampling site, 197 

Oxidation-reduction potential (ORP), 263, 418, 419 

Oxidizers, 750 


common, 751 

first aid for, 752 

health effects associated with, 751 

use and storage of, 751 


Oxygen 

-depleting substances, 18 

depletion, 73, 147, 166 

production, photosynthetic, 421 


Ozark madtom, 707 

Ozark minnow, 706 

Ozark rockbass, 707 

Ozark shiner, 706 

Ozonated bromides, 62 


P 

Pacifastacus leniusculus, 135 

Paddlefish, 701 

PAHs, see Polycyclic aromatic hydrocarbons 


Paired observations, 581 

Paiute sculpin, 701 

Pallid shiner, 706 

Parallel stream analyses, 168 

Parametric tests, 581 

Paraquat, 436 

Parasites, 103, 623 

Parathion, 436, 807, 827 

Particle 


characteristics, visual observations of, 457 

sampling errors, 282 

size(s) 


analysis, automated, 455 

distribution, 266, 407, 451 

methods to measure stormwater, 454 

settling velocity and, 451 


Particulate(s) 

-associated toxicity, 19 

dry-fall, 310 

lead, automobile emission, 312 

removal process, 311 

residue, 39, 310 

sampling procedures, street surface, 301 


Patch dynamics, 400 

Pathogen(s), 78, 103, 610 


-contaminated waters, 85 

die-off tests, 200 

fecal, 120 

microorganisms, 61 

monitoring, in stormwater, 29 

from raw or poorly treated, 86 

risk assessment for human exposure to 


stormwater, 620 

in stormwater, 82 

survival, 254, 487 


Paved area(s) 

drainage, 184 

sources of pollutants on, 627 


Pavement 

temperature monitoring, 412 

tests, rainfall-runoff responses for, 850 

wear, 7 


PCA, see Principal component analyses 

PCB-1260, 38 

PCP, 267 

Peamouth, 701 

Pearl dace, 706 

Pearson correlation matrix, 593 

Peeper(s) 


devices, 532 

disassembled, 330 

in situ, 327, 331 

large-volume, 331 

small-volume, high-resolution, 327 

wells, 331 
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PEL, see Permissible exposure limit 

Pentachlorophenol, 6, 7, 36, 38, 81, 262, 424, 448, 


614, 801 

Perca flavescens, 415 

Perchloric acid, 751 

Percina 


shumardi, 707 

sp., 707 


Periphyton, 254, 257, 258, 500 

populations, characterizing, 122 

sampling, 493, 501 


Permissible exposure limit (PEL), 764 

Peroxide-forming materials, 755 

Personal protective equipment, 750 

Perturbation, metric response to increasing, 675, 676 

Pesticide(s), 189, 277, 526 


carbamate, 249 

contamination, of groundwater, 60 

cross-contamination, 60 

decomposition, 60 

detection, 436 

leaching, 60 

mobility, 60 

organochlorine, 249, 837 

organophosphate, 60, 249 


Peterson sampler, 316 

Petite Ponar dredge, 320 

Petroleum refining, 187 

Petrosense hydrocarbon probe, 427 

Pfiesteria, 29 


monitoring program, 90 

piscicida, 89 


pH, 832 

aquatic life effects, 833 

meters, 430, 439 

probe calibration, 784 


PHABSIM, see Physical Habitat Simulation Model 

Pharmaceuticals, 484 

Phenanthrene, 6, 38, 161, 424, 480 

Phenol, 38 

Phenolics, 39, 161 

Phenoxy acid herbicides, 267 

Phosphate reduction benefits, 636 

Phosphorus, 38 


budgets, treatment system, 172 

discharges, 179 

removal of by ferric chloride precipitation, 180 

removal rate, 173 

removal of from stormwater, 169 

soluble reactive, 146, 147 

treatment mass balance, 173 

trends, 177 


Photobacterium phosphoreum, 520, 730 

Photochemical decay, 364 

Photodegradation times, 525 


Photoinduced toxicity, PAH, 91 

Photolysis, 78, 79, 80, 81 

Photosynthesis, 420 


organisms, 518 

oxygen production rate, 422 

rates, 201, 411, 421 

test chambers having occurrence of, 419 


Photosynthesis and respiration (P/R), 196, 200 

rates, 417, 420 

tests, in situ, 204, 440 


Phototoxicity evaluations, 616 

Phoxinus 


cumberlandensis, 706 

eos, 706 

erythrogaster, 706 

laevis, 830 


Phthalate esters, 6, 36, 78, 161, 526 

Physical characterization parameters, 658 

Physical Habitat Simulation Model (PHABSIM), 


401 

Phytoplankton, 63 

Piercers, 495 

Pimephales promelas, 108, 210, 515, 546, 605, 710, 


716, 719 

Pink salmon, 414 

Pirate perch, 704 

Plankton, 122, 257 

Plant equipment, corrosion of, 833 

Plasticizers, 6, 78 

Plastic samplers, 333 

Plecoptera, 491, 495, 688 

Plot(s) 


box, 375, 848 

data, 583 

Digidot, 586 

event, 371 

lag, 598 

QA/QC control, 577 

score, 595 

soil infiltration test, 390 

whisker, 587 


Plywood, 262 

Point source discharge, 278 

Poison ivy, 193 

Poisson distribution, 235 

Pollutant(s) 


discharge(s) 

changes in from surface runoff and subsurface 


flows, 397 

ranking, 185 


generation, 240 

in-place, 4 

loading, 853 

mass discharges, 356 

potential sources of, 122 
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reduction, 588 

sensitivity, 116 

sources of on paved areas, 627 

surface water, 104 

-tolerant organisms, 51, 52 


Pollution 

floatable, 70 

impacts, 651 

-sensitive species, 116 

-tolerant benthic macroinvertebrates, 314 

-tolerant organisms, 137 


Polychlorinated biphenyls, 837 

Polycyclic aromatic hydrocarbons (PAHs), 6, 7, 36, 


78, 197, 208, 435, 535, 837 

-contaminated sediments, 48, 540 

detection of in soil samples, 167 

-photoinduced toxicity, 91, 209, 540 

sediment quality guidelines for, 838 

street dirt samples containing, 161 


Polymerization reactions, 754 

Polytetrafluoroethylene (PTF), 269, 328 

Polyvinyl (PVC) samplers, 255 

Pomoxis 


annularis, 415 

nigromaculatus, 415, 536 


Ponar dredge, 320, 321 

Ponar sampler, 316 

Pool habitats, 646 

Popeye shiner, 703 

Population distribution characteristics, 237 

Pore water 


conditions, mini-piezometer measurements of, 
334 


sampling, 313 

sediment sampling for interstitial, 336 

squeezer, 329 

toxicity test, 267 

type of container and conditions recommended 


for storing samples of, 266–267 

Porifera, 688 

Porosity, calculation of total, 394 

Porous pavements, 630 

Potable water, treated, 472 

Potamogeton pectinatus, 136 

PQL, see Practical quantification limit 

P/R, see Photosynthesis and respiration 

Practical quantification limit (PQL), 253, 583 

Precipitation, 310, 313 

Predator–prey 


effects, 534 

relationships, 22 


Predators, 103 

Price meter, 359 

Prickly sculpin, 53, 701 

Primary hazard, 737 


Primary metals, 187 

Principal component(s) 


analyses (PCA), 591, 592 

loadings of, 595 

score plots of, 595 


Printing and publishing, 187 

Priority pollutants, metallic, 140 

Pristine estuary, 123 

Probability 


information, need for, 245 

plots, 584 

sampling, 225 


Procambarus clarkii, 133, 135, 136 

Professional organizations, 578 

Project field staff, 275 

Prometon, 118 

Protective eyewear, 739 

Protozoa, 63, 88, 487 


parasites, 623 

sampling, 494 


Pseudomonas aeruginosa, 42, 62, 86, 87, 88, 118, 

197, 486, 487, 625, 817, 819, 821 


PTF, see Polytetrafluoroethylene 

Public land records, use of in digital database, 858 

Public water supplies, 28 

Pugnose minnow, 702, 706 

Pugnose shiner, 703, 706 

Pulse exposure model, 614 

Pumpkinseed, 134, 415, 704 

PVC samplers, see Polyvinyl samplers 

Pyrene, 6, 38, 61, 81, 424, 448 

Pyrethroids, synthetic, 436 


Q 

QA, see Quality assurance 

QAPP, see Quality assurance project plans 

QA/QC, see Quality control/quality assurance 

QC, see Quality control 

QHEI, see Quantitative Habitat Evaluation Index 

Quality assurance (QA), 4, 118 


objectives, quantitative, 424 

procedures, 662 

project plans (QAPP), 121 


Quality control (QC), 4 

Quality control/quality assurance (QA/QC), 224, 247 


control plots, 577 

officer, 274 

problems, visual indications of, 250 

procedures needed for during sample collection, 


109 

program, 251 

requirements, 337 
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Quality prediction methods, data needs for, 863 

Quantistrip method, for alkalinity, 773 

Quantitative Habitat Evaluation Index (QHEI), 120, 


404, 643, 645 

Quillback, 703 


R 

Radar rainfall measurements, 388 

Railroad transportation, 187 

Rain, see also Rainfall 


characteristics, 452 

depth(s), 849 


errors in watershed, 383 

probability plots of, 190 


duration, 307, 308 

gauge(s), 121, 379 


calibration, 387 

Clear View, 378 

density, 381 

exposure, 386 

garden store, 388 

location, 309 

network, 380, 386 

proper placement of, 386 

recalibrated, 385 

sampler, 286 

spacing, 381 

stormwater monitoring, 378 

Thiessen polygons for, 380 

tipping bucket, 387, 388 


intensity, 308, 309 

temperature monitoring, 412 

volume, 308 

washoff of debris and soil during, 627 


Rainbow smelt, 414, 702 

Rainbow trout, 53, 74, 414, 520, 701, 702, 706 

Rainfall 


depths, 353 

design, 245 

distribution(s), 385 


characteristics, 354–355 
urban watershed, 382 


energy, 33 

measurements, radar, 388 

monitoring, 349, 377 


errors, 381 

extreme in, 378 

methods, advantages and disadvantages of, 


388 

wind-induced errors during, 386 


–runoff 

modeling, 382 


pattern, 381 

responses, pavement test, 850 


variability, 384 

Randomly amplified polymorphic DNA (RAPD) 


markers, 537 

Random sampling, 226 

Range ratio, 253 

Rank correlation coefficient, 684 

RAPD markers, see Randomly amplified 


polymorphic DNA markers 

Rapid Bioassessment Protocol (RBP), 654, 655, 656, 


665 

Rapid Bioassessment Protocol V (RBP V), 693 

RBP, see Rapid Bioassessment Protocol 

RBP V, see Rapid Bioassessment Protocol V 

Reactives 


first aid for, 757 

health hazards associated with, 756 

use and storage of, 756 


Reactivity, 763, 765 

Reagent 


bacterial, 731 

blanks, analysis of, 250 

freeze-dried, 487 

SPADNS, 441 

waste, 443 


Receiving water(s) 

aquatic organisms, effects of urban runoff on, 91 

assessment parameters, 114 

characterization, 187 

conditions, cause-and-effect relationships 


between urban runoff and, 30 

detrimental effects of urban and agricultural 


runoff on, 47 

effects, wet weather-related, 548 

impact(s) 


monitoring activities to assess, 609 

studies, 51 


investigation, 124, 213, 445–446 

levels, DO, 85 

microorganisms in urban, 485 

modeling, see Watershed and receiving water 


modeling 

models, 843, 846, 855 

nutrients entering, 76 

pH of, 364 

problems 


important pollutant causing, 416 

watershed indicators of biological, 103 


quality, components of integrated approach to 

assess, 102 


segment of interest, monitoring cost estimate for 

single outfall in single, 215 


swimming areas in urban, 28 

target factor, 111 
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typical urban, 216 

ultra-urban area affecting local, 182 

wet-weather flow impacts on, 15 


Receiving water data, statistical analyses of, 
575–607 

comments on selected statistical analyses 
frequently applied to receiving water 
data, 582–605 

analysis of trends in receiving water 
investigations, 601–603 

comparing multiple sets of data with group 
comparison tests, 588–591 

data associations, 591–596 
determination of outliers, 582–583 
exploratory data analyses, 583–588 
regression analyses, 596–600 
specific methods commonly used for 

evaluation of biological data, 603–605 
selection of appropriate statistical analysis tools 

and procedures, 575–582 
computer software and recommended 

statistical references to assist in data 
analysis, 576–580 

selection of statistical procedures, 580–582 
statistical elements of concern when conducting 

receiving water investigation, 605–606 
Receiving water uses, impairments, and sources of 

stormwater pollutants, 15–45 
beneficial use impairments, 22–29 

biological uses, 27–28 
human health-related uses, 28–29 
recognized value of human-dominated 

waterways, 22–26 

recreation uses, 26–27 

stormwater conveyance, 26 


likely causes of receiving water use impairments, 

30 


major urban runoff sources, 31–42 

construction site erosion characterization, 


32–34 

urban runoff contaminants, 34–42 


Receptor model, 475 

Reconnaissance surveys, 257 

Redear sunfish, 134, 704 

Redfin shiner, 703 

Redox potential, 77 

Red shiner, 703 

Redside dace, 702, 706 

Redside shiner, 701 

Reference watershed, 111 

Reformed seining, 505 

Refrigerant, 6 

Refuge areas, 150, 404 

Regression 


analyses, 596, 599 

equation, 600 


methods, 602 

model, verifying of, 599 


Regulatory agencies, fines imposed by, 233 

Regulatory program, 8–10 

Relative standard deviation (RSD), 432 

Relative toxicity, calculation of, 732 

Replicate sampling, 665 

Representative qualitative sample, 693 

Reservoirs, man-made, 126 

Residuals, graphical analyses of, 597 

Residue management, 4 

Resource extraction, 4, 5, 7, 16 

Resuspension 


effects, 521 

events, 348 

velocity, 545 


Reverse osmosis (RO), 203, 430 

Rhepoxynius abronius, 527 

Rhinichthys atratulus, 706 

Rhodamine B, 363 

Rhodamine WT, 364, 365, 369 

Rhododendrons, 667 

Rhoicosphenia curvata, 138 

Rhopalodia spp., 138 

Riffle 


habitats, 645 

–pool boundary, 409 

/run 


quality, 649, 650 

sample, 666, 674 


Riffle beetles, 52 

Riffle sculpin, 53 

Riparian areas, debris in, 27 

Riparian cover factor, 111 

Riparian habitats, 409 

Riparian vegetation, 150, 618 


removal of, 75 

stabilization of stream banks by, 63 


Riparian zone, 648 

Riprapping, 142 

Risk characterization, 11, 113, 619 

River(s) 


classification system, 652 

concentration profiles of toxicants in, 547 

mouth, 409 

pollutants and sources impairing U.S., 16 

screening approach for metals in, 544–545 

sluggish, 134 

swimming beaches, 84 

temperature profiles in, 410 


River carpsucker, 703 

River chub, 702, 706 

River darter, 704, 707 

River redhorse, 703, 706 

River shiner, 703 

RO, see Reverse osmosis 
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Road construction, 4 

Roadside fertilizer application, 7 

Roanoke bass, 707 

Roanoke hog sucker, 706 

Rock bass, 414, 704, 707 

Roof 


disconnections, 631 

drainage, 184 

runoff, 23 


Rooftop temperature data logging, 412 

Rosefin shiner, 703, 706 

Rosyface shiner, 703, 706 

Rotenoning, 505 

Round whitefish, 705 

Rovers, biological integrity of, 104 

RSD, see Relative standard deviation 

Run habitats, 645 

Running water ecosystems, characteristics of, 492 

Runoff, see also Urban runoff 


adverse aquatic life effects caused by, 50 

agricultural, 47 

calculated total, 283 

construction site, 43 

distribution characteristics, 354–355 

effect assessments, 402 

events, duration of, 371 

fecal indicators in stormwater, 82 

habitat problems caused by, 54 

heavy metals in stormwater, 76 

highway, 83 

long-term aquatic life effects of, 92 

manure-laden, 89 

monitoring projects, urban, 36 

on-site, effect of from industry, 207 

pollutants, urban, sources of, 157 

presence of bacteria in stormwater, 465 

sources, major urban, 31 

volume, 397 


errors, 383 

predicted, 850 

reduction benefits, cost-effectiveness data for, 


635 

water 


matrix, 431 

sources, 157 


yields, stormwater, 159 

Run–riffle–pool sequence, 404 

Rural Clean Water Program, 601 


S 

Sacramento squawfish, 53 

Sacramento sucker, 53, 134, 135 


Safety glasses, over-the-glasses, 739 

Saffron shiner, 706 

Sailfin shiner, 706 

Salmo 


clarki, 74, 414 

gairdneri, 74, 414, 520, 536, 706 

salar, 414, 706 

trutta, 74, 414, 536, 706 


Salmon 

density, 153 

effects of sedimentation on stream-living, 154 

embryos, survival of, 165 

fishery, 155 


Salmonella, 83, 86 

thompson, 86 

typhi, 622 

typhimurium var. copenhagen, 86 

typhosa, 816 


Salmonellosis, 621 

Salt applications, for winter traffic safety, 62 

Salt dilution, 358 

Saltwater, 799 

Salvelinus 


alpinus, 706 

confluentus, 706 

fontinalis, 74, 414, 520, 536, 706, 717 

malma, 706 

namaycush, 414, 706 


Sample(s) 

analysis of, 732 

bottle(s) 


cleaning, 269 

options, American Sigma, 279 


collection, 254, 273 

concentration variations, determining, 236 

containers, 269 

CPOM, 669, 679 

field processing of, 271 

fraction of rated as toxic, 524 

handling and preservation, 730 

laundry detergent, 483 

number of needed for comparisons between 


different sites, 244 

number of needed to characterize conditions, 231 

number of needed to identify unusual conditions, 


243 

preservation, 274 

processing, 694 

representative qualitative, 693 

riffle/run, 666, 674 

setup options, 224 

shipping of, 272 

size equations, environmental research, 235 

sorting, 667 

transfer, 304 
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transportation of to laboratory, 273 
volumes, 263 

Sampler(s) 
aromatic, 224 
automatic, 259 

flow-weighted, 288 
line flushing, 282 
refrigerated, 280 
source area, 299 

bedload, 295, 296, 410 

choosing appropriate sediment, 315 

cleaning of, 270 

comparison of substrate, 500 

corer, 289, 323 

cycle time, 283 

dipper, 290, 453 

dredge, 315 

freezing core, 316, 322 

grab, 315, 496, 685 

horizontal water, 291 

-induced pressure waves, 315 

manual pump, 292 

manual sheetflow, 298 

modifications, 224 

Orange-Peel, 316 

periphyton, 501 

Peterson, 316 

plastic, 333 

polyvinyl, 255 

Ponar, 316 

precipitation, 313 

rain gauge, 286 

retrieval of, 681 

sediment 


depth-integrated, 294 
popular, 316 

semiautomatic, 259, 299 
settleable solids, 295 
sheetflow 

manual, 298 
semiautomatic, 299 

Shipek, 316 
siphon, 287, 288 
Smith–McIntyre, 317 
sticky paper fugitive, 312 
stream-net, 499 
submerged water, 290 
suspended particulate, 312 
tripped vertical water, 291 
tube, 292 
Van Veen, 316, 317 
Vortox, 299 

Sampling 
artifacts associated with, 531 
atmospheric contribution, 310 

automatic, advantages of manual sampling 
compared to, 260 

bacteria, 281 
benthos, 491, 549 
cluster, 225 
dip net, 498 
dry, 301 
dry-weather, 188 
effort, marginal benefit associated with 

increasing, 243 
error, 233, 251 
first-flush, 285 
fish, 502 
floatable litter, 296 
floatable material, 224 
flow-weighted composite, 283, 285 
haphazard, 225 
hyporheic, 326 
judgment, 225 
lines, losses of particles in, 282 
locations 

number of needed to be represented in 
monitoring program, 238 

selection of, 256 
macroinvertebrate, 494 
manual, 259, 260 
methods 

fish, 505 
macroinvetebrate, 497 

microbiological, 289 
for microorganism evaluations, 487 
multistage, 225 
path, 652 
paired,258 
periphyton, 493 
plans, 225 
pore water, 313 
probability, 225 
problems, 347 
procedures 

manual, 289 
street surface particulate, 301 

program, street dirt, 306 
protozoan, 494 
random, 226 
replicate, 665 
routines, Monte Carlo, 577 
safety considerations, 255 
search, 226 
sediment, 313 
soil, source area, 300 
source area, 278, 297 
station(s), 284 

downstream, 361 
lengths, 693 
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stratified random, 225 

strategies, 356 

system, multilocation, 193 

systematic, 225 

time-discrete, 299 

time-weighted composite, 285 


Sampling effort and collection methods, 223–344 
basic sample collection methods, 336–338 
data quality objectives and associated QA/QC 

requirements, 254 

identifying needed detection limits and 

selecting appropriate analytical method, 
252–254 

quality control and quality assurance to 
identify sampling and analysis problems, 
247–252 

experimental design, 224–247 
determining number of samples needed to 

identify unusual conditions, 243–244 
factorial experimental designs, 227–231 
need for probability information and 

confidence intervals, 245–247 
number of samples needed to characterize 

conditions, 231–243 
number of samples needed for comparisons 

between different sites or times, 244–245 
sampling plans, 225–227 

general considerations for sample collection, 
254–277 

basic safety considerations when sampling, 
255–256 

personnel requirements, 275–277 
sampler and other test apparatus materials, 

260–263 
selecting sampling locations, 256–260 
volumes to be collected, container types, 

preservatives to be used, and shipping of 
samples, 263–275 

receiving water, point source discharge, and 
source area sampling, 278–313 

automatic water sampling equipment, 
278–289 

manual sampling procedures, 289–297 
source area sampling, 297–313 

sediment and pore water sampling, 313–336 
interstitial water and hyporheic zone 

sampling, 326–336 
sediment sampling procedures, 313–324 


Sand roller, 701 

Sand shiner, 703 

Sandy soil conditions, infiltration rates of, 395 

Sanitary landfills, 4 

Sanitary sewer overflows (SSOs), 195 

SAS Institute, 579 

Sauger, 415, 704 


Scatterplots, 586 

Scioto madtom, 704 

Scorecard Litter Rating (SLR) Program, 399 

Score plots, of principal components, 595 

Sculpins, 707 

Sea lamprey, 701 

Search sampling, 226 

Seasonal Kendall test, 603 

Seattle tests, 398 

Secchi disk, 416 


transparency data, 175 

transparency observations, 176 


Sediment 

artificial, 534 

bacteria conditions, 17 

bedload, 409 

bioaccumulation studies, chambers for 


conducting, 541 

bioassay tests, 155 

characterization, 325 

chemical analyses, 117 

collection methods, 327 

cores, 324 

criteria, 521 

deposition, effect of erosion on, 156 

deposits, 660 

depth-integrated samples for suspended, 292 

devices for collecting, 319 

exposure chamber units, 532 

feeders, 495 

guidelines, 837 

integrity, 323 

mixing of with drill auger, 325 

oils, 660 

oxygen demand (SOD), 117, 196, 204, 417 

PAH-contaminated, 540 

particle size, 103 

phases, used in toxicity tests, 521 

profiles, devices for obtaining, 320 

properties, 128 

quality, 131 


analyses, 107 

criterion, 234 

guidelines, 837, 838 

triad, 91, 611 


receiving water problems caused by, 416 

sampler(s) 


choosing appropriate, 315 

depth-integrated, 294 

guidelines, 317 

popular, 316 


scour of bottom, 408 

shallow stream with contaminated, 336 

standard testing protocols, 527 

suspended, impacts associated with, 413 
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toxicity tasks, 729 

transport, 143, 408, 618 

traps, 295 


Seed 

germination, 519 

pretreatment, 6 


Selenastrum capricornutum, 108, 114, 206, 268, 

517, 520, 546, 721 


Semiautomatic samplers, 259 

Semiautomatic sheetflow samplers, 299 

Semipermeable membrane devices (SPMDs), 212, 


333, 536 

Semiquantitative survey, routine initial, 191 

Semivolatile organic compounds, 189 

Semotilus margarita, 706 

Sen’s nonparametric estimator of slope, 603 

Separate sewer overflows (SSOs), 68 


discharge point, 199 

evaluation project, 333 


Septic systems, 20 

Septic tank(s) 


discharge, 472 

failures, 460 

suspected failing, 481 


Sequential extraction procedures, 458 

Serratia marcescens, 487 

Settleable solids samplers, 295 

Settling column tests, 456 

Settling velocity(ies), 545 


methods to measure stormwater, 454 

particle size and, 451 

settling column tests for, 456 


Sewage 

-contaminated waters, 196, 200 

discharges, into urban streams, 85 

disposal 


overboard, 625 

systems, on-site, 7 


fecal coliform bacteria as indicators of 

inappropriate discharges of sanitary, 464 


pathogens from raw or poorly treated, 86 

raw, 202 

treatment of sanitary, 25 

treatment plant, 419 


Sewerage 

inlet cleaning, 164 

maintenance, 12 


Shallow water vibratory core collection, 321 

Shannon index calculations, 506 

Sheetflow sampler, 298 

Shellfish harvesting, 114, 610 

Shigella, 62, 87, 197, 486, 821 

Shigellosis, 621 

Shipek sampler, 316 

Shipping containers, 272 


Shock-sensitive materials, 756 

Shore zones, 666 

Shorthead redhorse, 703 

Shortnose gar, 702 

Short-term exposure limit (STEL), 764 

Shredder abundance, 667 

Shredders, 410 

Shrubbery, as shade for stream aquatic life, 145 

Sicydium stimpsoni, 707 

Side stream 


detention ponds, 210 

fish bioassay tests, 54 


SIE, see Stressor Identification Evaluation 

Sieve analyses, 407, 454 

SigmaPlot, 578 

SigmaStat, 578 

Silver chub, 702 

Silverjaw minnow, 703 

Silver lamprey, 701 

Silver redhorse, 703, 706 

Silver shiner, 706 

Silvex, 159 

Silviculture, 4, 5, 7 

Simazine, 118 

Siphon samplers, 287, 288 

Site 


assessment, initial, 110 

topography, 33 


Skimmer boats, 70 

Skipjack herring, 702 

SLAMM, see Source Loading and Management 


Model 

Slaughterhouse wastes, 89 

Slender madtom, 704, 707 

Slimy sculpin, 705 

Slope, Sen’s nonparametric estimator of, 603 

Slough darter, 707 

SLR Program, see Scorecard Litter Rating Program 

Sludge farm runoff, 7 

Slug discharge test, 368 

Smallmouth bass, 74, 415, 536, 704 

Smallmouth buffalo, 703 

Smith–McIntyre sampler, 317 

Snakes, urban stream corridors as habitat for, 67 

Snowmelt, 34, 626 

Sockeye salmon, 152, 414, 705 

SOD, see Sediment oxygen demand 

Sodium 


adsorption ratio, 526 

hypochlorite, 740 


Soil 

age, 391 

bank, 618 

characteristics, 300 

clayey, 396 
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column extraction method, 394 

compact sandy, 396 

compaction, 391, 397 

compost-amended, 397 

conditions, infiltration rates of sandy, 395 

erodibility, 33 

erosion, 31, 311 

evaluations, 388 

extraction kits, 436 

infiltration 


characteristics, importance of field tests of, 
396 


rates, 229 

test plot, 390 


insects, 390 

measurement of infiltration rates in disturbed 


urban, 389 

moisture measurements, 392 

noncompact sandy, 396 

samples, detection of PAHs in, 167 

sampling, source area, 300 

studies of depth of pollutant penetration in, 63 

surveys, 549 

texture measurements, 393 

triangle, 393 

type, 452 

urban, infiltration rates in disturbed, 394 

washoff of during rain, 627 


Solar panel, exposure of to vandalism, 374 

Solid(s) 


bedded, 71 

dissolved, 71, 158 


aquatic life criteria for, 823 

classification of, 72 

human health criteria for, 822 

total, 189, 191 


-solution reactions, 329 

suspended, 71, 103, 131, 352, 446, 612, 834 


classification of, 72 

effects of on aquatic macroinvertebrates, 73 

effects of on fish, 74 

water quality criteria for, 835 


Soluble reactive phosphorus, 146, 147 

Sorption, 79, 81 

Source area sampling, 278, 297, 300 

Source Loading and Management Model (SLAMM), 


353, 629, 854, 858 

Southern redbelly dace, 702, 706 

Soybean farming, 5 

SPADNS reagent, 441 

Spearman’s Rank Correlation, 679 

Species 


intolerant, 698 

-level identifications, 683 

population number, 612 

richness, 115, 697 


Speckled chub, 702 

Speckled dace, 701 

Speckled madtom, 707 

Spectrophotometer, 429 

SPMDs, see Semipermeable membrane devices 

Spotfin shiner, 703 

Spottail shiner, 703, 706 

Spotted bass, 415, 704 

Spotted gar, 702 

Spotted sucker, 703, 706 

SS, see Suspended solids 

SSOs, see Separate sewer overflows 

Standards and regulations, compliance with, 13 

Staphylococcus aureus, 87 

State–discharge curve, 359 

Statistical procedures, selection of, 580 

Statistical reference books, 576 

Statistical software programs, 575, 577 

Statistics, 579 

StatSoft, 579 

StatXact-Turbo, 590 

Steelcolor shiner, 703, 706 

STEL, see Short-term exposure limit 

Stenodus leucichthys, 706 

Sticky paper fugitive dust samplers, 312 

Stizostedion 


canadense, 415 

vitreum, 415 


Stonecat, 704, 707 

Stoneflies, 152 

Storage, Treatment, Overflow Runoff Model, 854 

Storm drainage 


identifying inappropriate discharges into, 463, 

484 


sources of inappropriate discharges into, 459 

systems, 33, 142 


Storm drain outfalls, 127 

health outcomes for swimming in front of, 194 

swimming in front of, 820 


Storm event(s) 

hydrodynamics, 349 

influence of on chemical element dynamics, 348 

levels of organic nutrients during, 73 


Storm samples, event-mean concentrations for series 

of, 239 


Stormwater 

aesthetic use of, 25 

assessments, strengths and weaknesses of toxicity 


tests in, 511 

BOD analyses, 75 

characteristics, 43, 190 

chronic toxicity associated with, 19 

contamination, potential for, 207 

conveyance, 26, 166, 610 

direct pathogen monitoring in, 29 

event, attributes of, 20 
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hardness, 159 

human health effects of, 85 

hydrometer analyses of, 456 

indicator categories, 104 

infiltration, 25 


devices, 62 

groundwater impacts from, 56 


inlet sediment volumes, 162 

management 


planning, 10–11 
practices, 139, 183 


microorganisms in, 485 

models, 12, 307 

monitoring, rain gauges suitable for, 378 

organic matter in urban, 76 

outfall, swimming near, 28 

pathogens, 82, 620 

permit program, 849 

pollutants, sources of, see Receiving water uses, 


impairments, and sources of stormwater 
pollutants 


pond, advertising benefits of, 25 

potentials for extreme heterogeneity in, 22 

receiving water problems associated with, 22 

removal of phosphorus from, 169 

runoff 


characteristics of, 35 

effects, 256 

heavy metals in, 76 

problem of, 3–4 

warm weather, 42 

yields, 159 


safety concerns with, 66 

sample(s) 


analyses priority for automatically collected, 

189 


extractions, 779 

sources, identifying and prioritizing critical, 626 

toxicants, potential sources of, 6 

toxicity, 513 

treatment system operating cost breakdown, 172 

typical microscopic view of particles in, 457 


Straight-line model, 241 

Stratified random sampling, 225 

Stream(s) 


alteration, beneficial effect of, 151 

aquatic life, shade provided for, 145 

assessment factors, for nonpoint source-affected 


streams, 111 

bank(s) 


characteristics, 411 

modification, 4 

stabilization of by riparian vegetation, 63 


bed 

erosion, 143, 155 

/sediment monitoring, 410 


canopy, 206 

channelized urban, 26 

characterization, 120, 125, 142 

depth 


estimated, 660 

gauges, 121 


diagram, 652 

discharge, 349, 369, 660 

fishing in urban, 29 

flow, 617 


analyses, 107 

monitoring in, 357 


friction slope, 350 

hydraulics, 618 

hydrologic balance, permanent change of, 65 

improvement projects, 56 

inappropriate sanitary sewage discharges into 


urban, 85 

map, 652 

measurements, 651 

models 


non-toxic constituents in, 864 

predicting pollutant fates using, 544 


monitoring, intermittent, 280 

parameters, potential effects of sources of 


alteration on, 21 

reach factor, 111 

recovery program, 25 

stability, protection of, 65 

staff gauges, 349 

temperature profiles in, 410 

type, 657 

velocity, 360, 660 


Streamline chub, 702 

Stream-net samplers, 499 

Streamside cover, 662 

Street 


cleaning, 631, 632, 633 

effects of in controlling urban runoff pollutant 


discharges, 163 

equipment, 163 

subsample, 304 


construction material, 303 

pavement condition, 305 

surface particulate sampling procedures, 301 

texture, 308 


Street dirt 
accumulation 


measurements of, 305 

rates, 305 


contributions of to urban runoff discharge, 161 

loading, 308 

samples, PAHs found in, 161 

sampling program, 306 

subsample collection, 302 

washoff, 307 
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Streptococcus 

bovis, 486 

faecalis, 87, 486 


Stress 

demonstration, 616 

–productivity–predation relationships, 346 


Stressor(s) 
cause-and-effect relationships between biological 

impairments and, 637 

class identification, 616 

combinations, 103 

examples of identifying, 538 

exposures, 533 

Identification Evaluation (SIE), 91 

loadings, 207 

potential sources of, 122 

reduction, 123 


Stressor categories, effects on humans and 
ecosystems and, 47–98 

effects of runoff on receiving waters, 47–63 
adverse aquatic life effects caused by runoff, 

50–54 
fish kills and advisories, 49–50 
groundwater impacts from stormwater 

infiltration, 56–63 
indicators of receiving water biological effects 

and analysis methodologies, 48–49 
observed habitat problems caused by runoff, 

54–56 
receiving water effect summary, 90–92 
stressor categories and effects, 63–90 

aesthetics, litter/floatables, and other debris 
associated with stormwater, 68–71 


dissolved oxygen, 73–75 

nutrients, 76 

pathogens, 78–90 

safety concerns with stormwater, 66–68 

solids, 71–72 

stream flow effects and associated habitat 


modifications, 63–66 
temperature, 75–76 
toxicants, 76–78 

Striped bass, 414, 536, 704 

Striped jumprock, 707 

Striped shiner, 703 

Student current meter, 359 

Student–Newman–Keuls test, 591 

Student’s t-tests, 589 

Subsample 


classification of organisms in, 668 

collection of, 303 

street cleaning, 304 

street dirt, 302 


Substrate 

artificial, 683 

characterization, 407 


quality factor, 111 

samplers, comparison of, 500 

samples, bug picking from, 498 


Subsurface 

coal mining, 4 

flow measurements, 394 


Suburban transit, 187 

Suckermouth minnow, 702 

Sucker species, 508, 698 

Sulfate, 132 

Sulfide-bound metals, 327 

Sulfuric acid, 740 

Sump pump discharges, 461 

Sunfish species, 508, 697 

Superfund sites, 619 

Surface 


coal mining, 4 

cover, 33

–groundwater interaction, 362 


Surface water 

pollutants, 104 

quality, 146 

sampling locations, constituents monitored at, 


192 

Surfactant(s) 


analyses, 472 

LAS from synthetic, 479 


Surrogate species, laboratory-derived toxicity values 
for, 614 


Survival data, 604 

Suspended sediment 


depth-integrated samplers for, 292 

impacts associated with, 413 

samples, 224 


Suspended solids (SS), 71, 103, 118, 198, 446, 612, 

834 


classification of, 72 

effects of on aquatic macroinvertebrates, 73 

effects of on fish, 74 

reduction benefits, 635 

water quality criteria for, 835 


Suspension feeders, 495 

Swallowers, 495 

Swamp darter, 707 

Swamps 


cedar, 52 

urban runoff-affected, 52 


Swimmer’s ear, 87 

Swimming, 114 


areas, in urban receiving waters, 28 

beaches, river, 84 

in front of storm drain outfalls, 194, 820 


Synedra, 138, 175 

Synthetic organics, 7 

Synthetic pyrethroids, 436, 535 
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SYSTAT, 379, 578 

Systematic sampling, 225 


T 

Tadpole madtom, 704 

Taxa richness, 671, 674 

TDS, see Total dissolved solids 

Tebuthiuron, 118 

Telecommunications industry, 736 

Telemetry equipment, 286 

Telescope shiner, 706 

Tennessee shiner, 706 

Teratogenicity, 507 

Termite control, 6 

Test(s) 


ANOVA, 580, 599 

apparatus materials, 260 

aqueous phase, 520 

artificial substrate macroinvertebrate 


colonization, 121 

bacteria, 433 

bioaccumulation, 269, 616, 724 

Bonferroni t-, 591 

Chi-square goodness of fit, 586 

comparing multiple sets of data with group 


comparison, 588 

comparison, 580 

correlation, 470 

double-ring infiltration, 229 

Duncan’s multiple range, 591 

Dunner’s 591 

Durbin–Watson, 598 

earthworm, 519 

end of, 714, 722 

field, 396 

fish bioassay, 54 

HACH detergents, 471 

homogeneity, 177 

honest significant difference, 604 

infiltration, apparatus, 389 

in situ, advantages of, 531 

in-stream toxicity, 168 

kit performance, 430 

Kolmogorov–Smirnov one-sample, 586 

Kurskal–Wallis ANOVA on ranks, 588, 591 

Mann–Kendall, 175, 176, 582, 602 

Mann–Whitney signed rank, 590 

Mann–Whitney U, 470, 475 

microbial activity, 523 

Microtox screening, 445, 513, 730 

nonparametric, 581 

outfall, for optical brighteners, 440 


parametric, 581 

pathogen die-off, 200 

pavement, rainfall-runoff responses for, 850 

peeper, 204 

photosynthesis/respiration, 440 

pore water toxicity, 267 

Seasonal Kendall, 603 

Seattle, 398 

sediment bioassay, 155 

settling column, 456 

slug discharge, 368 

SOD, 122 

soil infiltration, 390 

Student’s t-, 589 

Student–Newman–Keuls, 591 

toxicant reduction, 525 

toxicity 


ambient, 665 

approaches, 512 

ASTM standards on, 712 

emerging tools for, 536 

in situ, 530 

macrofaunal, 523 

sediment phases used in, 521 

strengths and weaknesses of in stormwater 


assessments, 511 

washoff, 306 

waters, fluorescence of, 471 

whole effluent toxicity, 48, 507, 514 

Wilcoxon rank sum, 590 


Tetrachloroethylene, 38, 61, 801 

Tetrahydrofuran, 261 

Textile mills products, 187 

Thalidomide, 744 

Threadfin shad, 135, 414, 702 

Three spine stickleback, 53, 134, 135, 701 

Threshold limit value (TLV), 764 

Thymallus oligolepis, 706 

TIE, see Toxicity identification evaluation 

Time-discrete sampling, 299 

Time-of-travel velocity meters, 377 

Time-weighted composite sampling, 285 

Tippecanoe darter, 705 

Tipping bucket rain gauges, 387, 388 

Tire wear, 7 

TLV, see Threshold limit value 

TMDL, see Total maximum daily load 

TOC, see Total organic carbon 

Tolerance classification(s), 506 


agencies having developed, 687 

family-level, 680 


Toluene, 6, 38, 61, 740, 744, 801 

Tonguetied minnow, 702 

Topeka shiner, 706 

Torrent sculpin, 701 
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Torrent sucker, 707 

Total dissolved solids (TDS), 118, 189, 191, 252 

Total Kjeldahl nitrogen, 42, 158, 160 

Total-load stations, 293 

Total maximum daily load (TMDL), 10, 11, 798, 


844, 852 

Total organic carbon (TOC), 130, 191, 325 

Total petroleum hydrocarbons (TPH), 191, 435 

Total suspended solids (TSS), 184 

Toxaphene, 803, 827 

Toxicant(s) 


concentration profiles of in rivers, 547 

food as source of, 620 

mixtures, measuring effects of in organisms, 515 

reduction tests, laboratory-scale, 525 

sources, 629 


Toxicity, 763 

assay considerations, 522 

assessment, 113 

identification evaluation (TIE), 116, 122, 208, 


514, 729 

protocol, 538 

scheme, 458 

screening, 526 


particulate-associated, 19 

testing, 107 


approaches, 512 

ASTM standards on, 712 

emerging tools for, 536 

in situ, 530 

in-stream, 168 

sediment phases used in, 521 

strengths and weaknesses of in stormwater 


assessments, 511 

Toxicity and bioaccumulation testing, 709–734 


general toxicity testing methods, 710 

in situ testing using confined organisms, 724–729 

methods for conducting long-term sediment 


toxicity tests with Chironomus tentans, 
718–724 


collection of egg cases, 719 

dissolved oxygen, 720–721 

ending of test, 722–723 

feeding, 720 

hatching of eggs, 719–720 

interpretation of results, 723–724 

monitoring emergence, 722 

monitoring survival and growth, 721 

placing organisms in test chambers, 720 


methods for conducting long-term sediment 
toxicity tests with Hyalella azteca, 
710–718 

acclimation, 713 

ending of test, 714–716 


feeding, 713 

interpretation of results, 716–717 

monitoring of test, 713–714 

placement of sediment into test chambers, 710 

placing organisms in test chambers, 713 


Microtox screening test, 730–733 

apparatus, 731 

calculations, 732–733 

health and safety information, 733 

interferences, 730 

precision and accuracy, 733 

procedure, 731–732 

reagents, 731 

sample handling and preservation, 730 

scope and application, 730 

summary of method, 730 


toxicity identification evaluations, 729 

Toxic unit (TU), 516 

TPH, see Total petroleum hydrocarbons 

TRAACS 2000 continuous-flow analyzer, 449 

Tracer(s), 377, 463 


artificial, 362, 364 

characteristics, of local source flows, 466 

dye, 362 

flow monitoring using, 361 

naturally occurring, 363 


Trailer parks, 185 

Transition zones (TZ), 326 

Transparency, measurement of, 416 

Transportation equipment, 187 

Trash 


boom, 70 

floatable, 29 

racks, 67 


Trend(s) 
analyses 


examples of, 109 

preliminary evaluations before use of, 601 


statistical identification of, 601 

Triazines, 436 

Tributyltin, 807 

Trichloroethylene, 61, 740 

2,4,6-Trichlorophenol, 448 

3,5,6-Trichloropyridonol, 436 

Trichoptera, 491, 495, 688 

Trihalomethanes, 62 

Trinitrotoluene, 741 

Trip blank, 248 

Tripped vertical water sampler, 291 

Trophic composition metrics, 698 

Trout-perch, 704 

TSS, see Total suspended solids 

TU, see Toxic unit 

Tube sampler, 292 
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Tubificids, 52, 137 

Turbidity, 131, 424, 446, 469, 658, 834 


excessive, 694 

probes, 439, 784 

relationship between Daphnia magna toxicity 


and, 543 

sensors, 371 

values, 204 


TV surveys, 484 

Typhoid fever, 621 

TZ, see Transition zones 


U 

UF, Urea formaldehyde 

Underground parking garages, 23 

Underground storage tanks, leaks from, 461 

Unit area loadings, 845 

UNIX, 578 

Upstream–downstream sampling design, 209 

Upstream flow rate, 367 

Urban aquatic environments, metal 


bioaccumulations in, 133 

Urban area pollutant yields, 37 

Urban bacteria sources, 82 

Urban Catchment Model, 854 

Urban drainage elements, 23 

Urban fishing, 29 

Urban hydrology, 351 

Urbanization, 65 

Urban models, attributes of, 856 

Urban planning, initiated, 628 

Urban runoff 


assessment of priority pollutant concentration in, 

131 


cause-and-effect relationships between receiving 

water conditions and, 30 


controls, 163 

discharge,(s) 


street dirt contributions to, 161 

use of dry detention basins in controlling, 164 


effects of on receiving water aquatic organisms, 

91 


hazardous substances observed in, 38 

heavy metals, 79 

monitoring, 36, 137 

pollutant(s) 


concentrations, 39 

sources of, 36, 143, 157 


sources, major, 31 

total solids in, 167 

yields, sewerage inlet cleaning effects in 


reducing, 164 


Urban soils 

infiltration rates in disturbed, 394 

measurement of infiltration rates in disturbed, 389 


Urban stormwater 

contaminants, sources of, 626 

organic matter in, 76 


Urban watersheds, rainfall distribution in, 382 

Urban waterways, stressed, 27 

Urea formaldehyde (UF), 59 

U.S. Environmental Protection Agency (EPA), 3 


CSOs required by, 69 

multimetric approach used by, 116 

National Pollutant Discharge Elimination 


System, 8, 513, 847 

National Water Quality Inventory released by, 


78 

Nationwide Urban Runoff Program, 34, 65, 615, 


629 

-sponsored research, on stormwater indicators, 30 


U.S. Geological Survey (USGS), 139 

USGS, see U.S. Geological Survey


V 


Vacuum 

cans, reassembling of, 305 

pump, 742 

units, 304 


Vandalism, 374 

Van Veen sampler, 316, 317 

Vapor 


density, 749 

pressure, 749 


Variegate darter, 705 

Vegetation 


overhanging, 647 

riparian, 150, 618 

surrounding outfall, 469 


Velocity meters, 377 

Vibratory corers, 316, 324 

Vibrio 


cholerae, 622 

parahemolyticus, 818 


Vinyl chloride, 801 

Viral adsorption, 61 

Viral gastroenteritis, 621 

Viruses, 90, 490 

VOCs, see Volatile organic compounds 

Volatile organic compounds (VOCs), 61, 78 

Volatile suspended solids (VSS), 118, 131, 198 

Volatilization, 78, 79, 80 

Vortox sampler, 299 

VSS, see Volatile suspended solids 
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W 

Walleye, 415, 704 

Warm-water fishery, 27 

Washoff 


equation, 307 

street dirt, 307 

tests, small-scale, 306 


Waste 

assimilation capacity, 412 

containers, guidelines for, 760 

disposal methods, see Laboratory safety, waste 


disposal, and chemical analyses methods 

load allocations, conventional pollutants model 


comparison as used in, 865 

Wastewater(s) 


effluent, treated, 88 

samples, sampling and handling requirements for, 


264–265 

sanitary, 472, 473 

treatment, on-site, 4 


Water(s) 

accelerated eutrophication of, 830 

anion chromatographic conditions in, 450 

background fluorescence in, 365 

balance, treatment system, 173 

cation chromatographic conditions in, 450 

chemical analyses, 117 

clarity, 651 

collection methods, 533 

column 


pollutants, interaction of contaminated 
sediments and, 201 


quality, 51 

surrogate, 528 


contact recreation, 22, 624, 820 

creek interstitial, 148 

deionized, 783 

dilution, 717, 718, 719 

fluorescence of test, 471 

hardness, 825 

-holding capacity, 394 

interstitial 


bacteria populations, 203 

chemistry, 203 

collection methods, 318 

degradation of, 202 

immediate collection and analysis of, 328 

isolation of, 329 

measurements, 202, 327 

quality, 371 

sampler selection guidelines, 317 


irrigation, 474 

moccasins, 256 


odors, 658 

pathogen-contaminated, 85 

pore 


sampling, 313 

squeezer, 329 

toxicity test, 267 

type of container and conditions 


recommended for storing samples of, 
266–267 

quality, 128, 216, 656 

analyses, 107 

baseflow, 160 

characteristics, measurement of, 713 

construction site runoff, 33 

evaluations, 425, 618 

indicators, 105 

in-stream, 143 

monitoring sonde, 782 

observations, 585 

overlying, 724, 725, 727 

parameters, long-term in situ measurements 


of, 427 

pollutant constituent monitoring, 105 

probes, 281 

riparian zone components possibly affecting, 


411 

violations, 356 


-reactive chemicals, 755 

receiving, pH of, 364 

Reverse Osmosis quality, 203 

runoff, sources, 157 

sampler(s), 293 


horizontal, 291 

open vertical, 291 

tripped horizontal, 291 

tripped vertical, 291 


samples 

blank, 309 

sampling and handling requirements for, 


264–265 

sewage-contaminated, 196, 200 

stable isotope methods for identifying sources of, 


481 

stage, 651 

standard testing protocols, 517 

supplies, human health considerations associated 


with potentially contaminated, 124 

surface oils, 658 

tracing, using fluorescent dyes, 364 

treated potable, 472 


Waterborne diseases, 90 

Waterfront areas, 25 

Water quality criteria, 797–841 


ammonia, 813–816 
bacteria, 816–822 
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bacteria criteria for water-contact recreation, 
820–822 

development of bathing beach bacteriological 
criteria, 816–820 

chloride, conductivity, and total dissolved solids, 
822–823 


aquatic life criteria for dissolved solids, 823 

human health criteria for dissolved solids, 


822–823 
chromium, 823–824 


aquatic life effects of Cr+3, 823–824 

human health criteria for chromium, 824 

national freshwater aquatic life criteria for 


CR+3, 824 

compilation of recommended water quality 

criteria and EPA’s process for deriving 
new and revised criteria, 799–813 

copper, 824–825 

effects of copper on aquatic life, 824–825 

human health criteria for copper, 825 

national aquatic life criteria for copper, 825 


EPA’s water quality criteria and standards plans, 
798–799 

hardness, 825–826 
hydrocarbons, 826–827 
lead, 827–828 

aquatic life summary for lead, 827–828 

human health criteria for lead, 828 

national aquatic life criteria for lead, 828 


nitrate and nitrite, 828–830 

human health nitrate and nitrite criteria, 829 

nitrate and nitrite aquatic life criteria, 829–830 


nonpriority pollutant, 806–808 

organoleptic effects, 809 

pH, 832–834 

phosphate, 830–832 

priority toxic pollutant, 800–803 

sediment guidelines, 836–838 

suspended solids and turbidity, 834–835 

zinc, 835–836 


aquatic life criteria for zinc, 835 

human health criteria for zinc, 836 


Watershed(s) 

ammonia in, 192 

areal rainfall accuracies for fast-responding, 384 

areas, topographical maps used to determine, 120 

assessment projects, 346 

average rainfall depth, measurement of, 382 

characterization, 125, 141, 183, 348, 351 

chloride in, 192 

complexity matrix, 123 

development factor, 111 

erosion, 659 

heavily urbanized city, 17 

illicit problems in typical, 462 


increasing urbanization in, 179 

indicators of biological receiving water problems, 


103 

investigation of parallel, 141 

land uses of, 258 

lead concentrations in, 192 

models, 843 

multi-, 123 

nitrate in, 192 

planning, 276 

rain depth errors, 383 

rainfall distribution in urban, 382 

reference, 111 

-scale loading models, 846 

sensitive species lost from, 507 

surveys, 398 

test sites, monitored annual pollutant discharges 


for, 40 

total coliforms in, 192 


Watershed and receiving water modeling, 843–874 
complex models, 852–855 
geographical information systems, 857–860 
receiving water models, 855–857 
simple models, 846–852 
unit area loadings, 845–846 

Waterways, human-dominated, 22 

Weather station, 390 

Weight-of-evidence (WOE), 610, 611 

Western banded killifish, 704 

Western sand darter, 705 

WET, see Whole effluent toxicity 

Wet detention pond(s), 66, 631, 633 


effect of, 211 

people living near, 25 

recommendations to maximize safety near, 67 


Wetland 

acreage loss, 104 

health indicators, 116 


Wet-weather 

discharge characteristics, land use monitoring for, 


239 

quality, 214 


Wet-weather flow(s) 

analyses, standard and modified methods for, 448 

bacteria, 203 

floatable litter associated with, 68 

use of multiparameter probe to indicate presence 


of, 370 

Whisker plots, 587 

White bass, 414, 704 

White catfish, 703 

White crappie, 415, 701, 704 

White perch, 414, 704 

White sucker, 414, 703 

Whitetail shiner, 706 
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Whole effluent toxicity (WET), 507, 514 
calculations, 517 
tests, 48, 507 

Whole-sediment manipulations, 542 
Wilcoxon rank sum test, 590 
Wind 

error, 386 
-transported materials, 311 

Windows front-ends, 844 
Winkler titration, 440 
WOE, see Weight-of-evidence 
Wood 

preservatives, 5, 6 
products, 187 

X-ray fluorescence, 778 
Xylene, 61, 436, 744 
XYZ autosampler, 449 

Y 

Yard wastes, 67 

Yellow bass, 704 

Yellow bullhead, 701 

Yellowfin shiner, 706 

Yellow perch, 415, 701, 704 

Yersiniosis, 621 


Z 

Zero runoff increase (ZRI), 64, 65 
Zinc, 6, 132, 809 

aquatic life criteria for, 835 
bioaccumulation of, 133 
human health criteria for, 837 

Zone of common flooding, 374 

Zoogeography, 653 

Zooplankton, 63, 116, 254, 268, 338, 491, 501 

ZRI, see Zero runoff increase 


X 
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