Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

APPENDIX E — PHASE 2 MODEL PARAMETERIZATION
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E-1 REACH PARAMETERIZATION

Table E-1 Reach Characteristics Heading Definitions
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Table E-2. Reach Characteristics by Subbasin
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Table E-2. Reach Characteristics by Subbasin (Continued)
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Table E-2. Reach Characteristics by Subbasin (Continued)
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E-2 SNOw AND HYDROLOGY PARAMETERIZATION

Table E-3. Modeled Land Use Names

Table E-4. Parameter Group Names
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Table E-5. SNOW-FLAGS Parameters
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Table E-5. SNOW-FLAGS Parameters (Continued)

SNOW-FLAGS Parameter Definitions:

defid parameter group id

deluid landuse id

iceflag 0 = Ice formation in the snow pack is not simulated
1 = Ice formation is simulated

forest fraction of LAND covered by Forest (winter transpiration)

fzg parameter that adjusts for the effect of ice (in the snow pack) on infiltration when
iceflagis 1 (/in.)

fzgl lower limit of inffac as adjusted by ice in the snow pack when iceflag is 1
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Table E-6. SNOW-PARM1 Parameters
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Table E-6. SNOW-PARM1 Parameters (Continued)

SNOW-PARM1 Parameter Definitions:

defid parameter group id

deluid landuse id

lat Latitude of the pervious land segment (PLS)

melev Mean elevation of LAND above sea level

shade Fraction of LAND shaded from solar radiation (i.e. by trees)

snowcf Precipitation-to-snow multiplier (accounts for poor gage-catch efficiency during
snow)

covind Maximum snowpack (water equivalent) at which the entire LAND is covered with
snow (in)
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Table E-7. SNOW-PARM2 Parameters
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Table E-7. SNOW-PARM2 Parameters (Continued)

SNOW-PARM2 Parameter Definitions:

defi
deluid
rdcsn

tsnow

snoevp
cffact
mwater
water.
mgmelt

parameter group id

landuse id

Density of cold, new snow relative to water (For snow falling at temps below
freezing. At higher temperatures the density of snow is adjusted)

Air temperature below which precipitation will be snow, under saturated
conditions (deg F)

Adapts sublimation equation to field conditions

Adapts snow condensation/convection melt equation to field conditions
Maximum water Continuedent of the snow pack, in depth of water per depth of

Maximum rate of snowmelt by ground heat, in depth of water per day (in/day)
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Table E-8. SNOW-INIT Parameters (Initial Conditions)
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Table E-8. SNOW-INIT Parameters (Initial Conditions) (Continued)

SNOW-INIT Parameter Definitions:

defid
deluid
pack-snow
pack-ice
pack-water
rdenfp
water.

dull
paktmp
covinx

xInmlt
skyclr

parameter group id

landuse id

Initial quantity of snow in the pack (water equivalent).

Initial quantity of ice in the pack (water equivalent).

Initial quantity of liquid water in the pack.

Density of the frozen Continuedents (snow and ice) of the pack, relative to

Index of the dullness of the snow pack surface, from which albedo is estimated
Mean temperature of the frozen Continuedents of the snow pack.

Current snow pack depth (water equivalent) required to obtain complete areal
coverage of LAND.

Current remaining possible increment to ice storage in the pack.

Fraction of sky which is assumed to be clear at the present time.
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Table E-9. PWAT-PARM1 Parameters

Table E-10. PWAT-PARM2 Parameters
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Table E-10. PWAT-PARM2 Parameters (Continued)

PWAT-PARM2 Parameters Definitions:

defid parameter group id

deluid land use id

Izsn lower zone nominal soil moisture storage (inches)
infilt index to the infiltration capacity of the soil (in/hr)
kvary variable groundwater recession (1/inches)

agwrc base groundwater recession (none)
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Table E-11. PWAT-PARM3 Parameters
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Table E-11. PWAT-PARMS3 Parameters (Continued)

PWAT-PARM3 Parameters Definitions:

defid
deluid
petmax
petmin
infexp
infild
deepfr
basetp
agwetp

parameter group id

landuse id

air temperature below which e-t will is reduced (deg F)

air temperature below which e-t is set to zero (deg F)

exponent in the infiltration equation (none)

ratio between the maximum and mean infiltration capacities over the PLS (none)
fraction of groundwater inflow that will enter deep groundwater (none)

fraction of remaining potential e-t that can be satisfied from baseflow (none)

fraction of remaining potential e-t that can be satisfied from active groundwater (none)
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Table E-12. PWAT-PARM4 Parameters
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Table E-12. PWAT-PARMA4 Parameters (Continued)

PWAT-PARMA4 Parameters Definitions:

defid parameter group id

deluid landuse id

cepsc interception storage capacity (inches)

uzsn upper zone nominal storage (inches)

nsur Manning's n for the assumed overland flow plane (none)
intfw interflow inflow parameter (none)

irc interflow recession parameter (none)

lzetp Izetp lower zone e-t parameter (none)
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Table E-13. PWAT-Statel Parameters (Initial Conditions)
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Table E-13. PWAT-Statel Parameters (Initial Conditions) (Continued)

PWAT-Statel Parameters Definitions:

defid
deluid
ceps
surs
uzs
ifws
Izs
agws
gWVSs

parameter group id

landuse id

initial interception storage.

initial surface (overland flow) storage.
initial upper zone storage.

initial interflow storage.

initial lower zone storage.

initial active groundwater storage.
initial index to groundwater slope.
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Table E-14. Monthly Lower Zone Evapotranspiration (lzetpm)
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Table E-14. Monthly Lower Zone Evapotranspiration (Izetpm) (Continued)

Monthly Lower Zone Evapotranspiration (lzetpm) Definitions:

defid parameter group id
deluid landuse id
jan-dec lower zone evapotranspiration parameter at start of each month (none)
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E-3 SEDIMENT PARAMETERIZATION

Table E-15. Modeled Land Use Names

Table E-16. Parameter Group Names
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Table E-17. Sediment Parameter Controls

Sediment Parameter Controls Definitions:

crvfg if crvfg = 1, erosion-related cover may vary throughout the year.
values are supplied in Table-type MON-COVER (card 453)
vsivfg if vsivfg = 1, the rate of net vertical sediment input may vary throughout the year.

if vsivfg = 2, the vertical sediment input is added to the detached sediment storage ¢
only on days when no rainfall occurred during the previous day.
values are supplied in Table-type MON-NVSI (card 454)
sandfg if sandfg = 0, the sand is not simulated.
if sandfg = 1, the sand transport capacity is calculated using the Toffaleti method.
if sandfg = 2, the sand transport capacity is calculated using the Colby method.
if sandfg = 3, the sand transport capacity is calculated using the power function of
velocity.
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Table E-18. Sediment Parameter Group 1
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Table E-18. Sediment Parameter Group 1 (Continued)
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Sediment Parameter Group 1 Definitions:

defid
deluid
smpf
krer
jrer
affix

cover
nvsi

kser
jser
kger

jger
accsdp

remsdp

parameter group id

landuse id

supporting management practice factor

coefficient in the soil detachment equation

exponent in the soil detachment equation

fraction by which detached sediment storage decreases each day as a result of soil
compaction. (/day)

fraction of land surface which is shielded from rainfall erosion

rate at which sediment enters detached storage from the atmosphere (Ib/ac/day)
negative value may be used to simulate removal by human activity or wind
coefficient in the detached sediment washoff equation

exponent in the detached sediment washoff equation

coefficient in the matrix soil scour equation, which simulates gully erosion
exponent in the matrix soil scour equation, which simulates gully erosion

rate at which solids accumulate on the land surface (used in impervious land)
fraction of solids storage which is removed each day when there is no runoff, for
example, because of street sweeping (used in impervious land)
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Table E-19. Sediment Parameter Group 2
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Table E-19. Sediment Parameter Group 2 (Continued)

Sediment Parameter Group 2 Definitions:

defid parameter group id

deluid landuse id

sed-suro background concentration associated with surface flow (mg/l)

sed-ifwo background concentration associated with interflow outflow (mg/l)

sed-agwo background concentration associated with groundwater outflow (mg/I)

sed_i fraction of sediment class_i (sand, silt, and clay)
Background sediment load is added to total sediment from LAND prior to applying
fractions
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Table E-20. Sediment Parameter Group 3
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Table E-20. Sediment Parameter Group 3 (Continued)
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Table E-20. Sediment Parameter Group 3 (Continued)

Sediment Parameter Group 3 Definitions:

rgid stream parameter group id

bedwid bed width (ft) - this is constant for the entire simulation period
beddep initial bed depth (ft)

por porosity

burial burial rate of aggregated sediment layer (in/day)

if burial = 0 then burial rate in card 456 is used
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Table E-21. Sediment Parameter Group 4
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Table E-21. Sediment Parameter Group 4 (Continued)

11/03/2014 DRAFT Version 2 E-36



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-21. Sediment Parameter Group 4 (Continued)
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Table E-21. Sediment Parameter Group 4 (Continued)
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Table E-21. Sediment Parameter Group 4 (Continued)
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Table E-21. Sediment Parameter Group 4 (Continued)
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Table E-21. Sediment Parameter Group 4 (Continued)
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Table E-21. Sediment Parameter Group 4 (Continued)
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Sediment Parameter Group 4 Definitions:

rgid
sed_id
sedflg
sedo
sedfrac
db50/d

w
rho
ksand/taucd

expsnd/taucs

stream parameter group id

sediment class id

sediment flag indicating sediment class (0 for sand, 1 for silt, and 2 for clay)
initial sediment conc in fluid phase (mg/liter)

initial sediment fractions (by weight) in the bed material

median diameter of the non-cohesive sediment (sand) (in)

(sandfg = 1 or 2) / effective diameter of the cohesive particles (silt and clay) (in)
corresponding fall velocity of the particle in still water (in/s)

density of the particles (gm/cm”3)

coefficient in the sandload power function formula (sandfg = 3) / critical bed shear
stress for deposition of the cohesive particle - generally taucd <= taucs (lb/ft*2)
if tau > taucd then no deposition

if tau < taucd then deposition rate approaches settling velocity, w

exponent in the sandload power function formula (sandfg = 3)

/ critical bed shear stress for scour of the cohesive particle (lb/ft"2)

if tau < taucs then no scour

if tau > taucs then scour steadily increases

erodibility coefficient of the cohesive particle (lb/ft*2/day)
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E-4 DISSOLVED OXYGEN AND TEMPERATURE PARAMETERIZATION

Table E-22. Modeled Land Use Names

Table E-23. Parameter Group Names

11/03/2014 DRAFT Version 2 E-44



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-24. Soil Temperature Model Parameters

Table E-25. Soil Temperature Setup and Initial Conditions
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Table E-25. Soil Temperature Setup and Initial Conditions (Continued)

Soil Temperature Setup and Initial Conditions Definitions:

defid parameter group id
deluid land use id
tsopfg if = 0 compute subsurface temperatures using a mean departure from air temperature

plus a smoothing factor

if = 1 compute subsurface temperature using regression

if = 2 the lower/gw layer temperature is a function of upper layer temperature instead
of air temperature

islt initial surface flow temperature (C)
iift initial interflow temperature (C)
igwt initial groundwater temperature (C)
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Table E-26. Monthly Surface Layer Temperature Regression Equation Intercept (aslt)
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Table E-26. Monthly Surface Layer Temperature Regression Equation Intercept (aslt) (Continued)

Monthly Surface Layer Temperature Regression Equation Intercept Definitions:

defid parameter group id
deluid land use id
jan-dec surface layer temperature regression intercept degrees C
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Table E-27. Monthly Surface Layer Temperature Regression Equation Slope (bslt)
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Table E-27. Monthly Surface Layer Temperature Regression Equation Slope (bslt) (Continued)

Monthly Surface Layer Temperature Regression Equation Slope Definitions:

defid parameter group id
deluid land use id
jan-dec surface layer temperature regression slope
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Table E-28. Monthly Upper Layer Temperature Regression Equation Intercept (aift)
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Table E-28. Monthly Upper Layer Temperature Regression Equation Intercept (aift) (Continued)

Monthly Upper Layer Temperature Regression Equation Intercept Definitions:

defid parameter group id
deluid land use id
jan-dec upper layer temperature regression intercept degrees C
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Table E-29. Monthly Upper Layer Temperature Regression Equation Slope (bift)
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Table E-29. Monthly Upper Layer Temperature Regression Equation Slope (bift) (Continued)

Monthly Upper Layer Temperature Regression Equation Slope Definitions:

defid parameter group id
deluid land use id
jan-dec upper layer temperature regression slope
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Table E-30. Monthly Groundwater Layer Temperature (agwt)
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Table E-30. Monthly Groundwater Layer Temperature (agwt) (Continued)

Monthly Groundwater Layer Temperature Definitions:

defid parameter group id
deluid land use id
jan-dec groundwater temperature at start of each month degrees C
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Table E-31. Subbasin Elevation, Reach Elevation, and Elevation Difference from the Air Temperature
Gauge by Subbasin
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Table E-31. Subbasin Elevation, Reach Elevation, and Elevation Difference from the Air Temperature
Gauge by Subbasin (Continued)
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Table E-31. Subbasin Elevation, Reach Elevation, and Elevation Difference from the Air Temperature
Gauge by Subbasin (Continued)

11/03/2014 DRAFT Version 2 E-59



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-32. Temperature Parameters for Stream Groups

11/03/2014 DRAFT Version 2 E-60



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-32. Temperature Parameters for Stream Groups (Continued)
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Table E-32. Temperature Parameters for Stream Groups (Continued)

Temperature Parameters for Stream Groups Definitions:

rgid stream parameters group id

cfsaex fraction of RCHRES surface exposed to radiation
katrad longwave radiation coefficient

kcond conduction-convection heat transport coefficient
kevap evaporation coefficient
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Table E-33. Bed Heat Conduction Parameters for Stream Groups
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Table E-33. Bed Heat Conduction Parameters for Stream Groups (Continued)
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Table E-33. Bed Heat Conduction Parameters for Stream Groups (Continued)

Bed Heat Conduction Parameters Definitions:

rgid stream parameters group id
preflg flag for heat transfer rates for water surface (0 = off)
bedflg bed conduction flag

0 - bed conduction is not simulated

1 - single interface (water-mud) heat transfer method

2 - two-interface (water-mud and mud-ground) heat transfer method
tgflg  source of the ground temperature for the bed conduction

2 - single value

3 - monthly values (monthly ground temperature card)

muddep depth of the mud layer in the two-interface model (bedflg = 2) (m)

tgrnd onstant (tgflg = 2) ground temperature (bedflg = 1 or 2) (degree C)

kmud heat conduction coefficient between water and the mud/ground (bedflg = 1 or 2)
(kcal/m2/degC/hr)

kgrnd heat conduction coefficient between ground and mud in the two-interface model

(bedflg = 2) (kcal/m2/degC/hr)
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Table E-34. Monthly Ground Temperatures for Bed Heat Conduction Algorithms
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Table E-34. Monthly Ground Temperatures for Bed Heat Conduction Algorithms (Continued)
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Table E-34. Monthly Ground Temperatures for Bed Heat Conduction Algorithms (Continued)

Monthly Ground Temperatures for Bed Heat Conduction Algorithms Definitions:

rgid stream parameter group id
jan-dec tgrndm - monthly ground temperatures for use in the bed heat conduction models
(degree C)

Table E-35. Dissolved Oxygen Re-aeration Flag

Table E-36. Dissolved Oxygen Re-aeration Flag Definitions
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Table E-37. Dissolved Oxygen Re-aeration Parameters for Stream Groups
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Table E-37. Dissolved Oxygen Re-aeration Parameters for Stream Groups (Continued)
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Table E-37. Dissolved Oxygen Re-aeration Parameters for Stream Groups (Continued)

Dissolved Oxygen Re-aeration Parameters for Stream Groups Definitions:

rgid stream parameters group id

supsat maximum allowable dissolved oxygen supersaturation (expressed as a multiple of the
dissolved oxygen saturation concentration)

tcginv temperature correction coefficient for surface gas invasion

reak empirical constant in the equation used to calculate the reaeration coefficient (1/hr)

expred exponent to depth in the reaeration coefficient equation

exprev exponent to velocity in the reaeration coefficient equation

cforea correction factor in the lake reaeration equation; it accounts for good or poor circulation

characteristics
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Table E-38. Dissolved Oxygen Benthic Oxygen Demand Parameters for Stream Groups
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Table E-38. Dissolved Oxygen Benthic Oxygen Demand Parameters for Stream Groups (Continued)
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Table E-38. Dissolved Oxygen Benthic Oxygen Demand Parameters for Stream Groups (Continued)

Dissolved Oxygen Benthic Oxygen Parameters for Stream Groups Definitions:

rgid stream parameters group id

benod Benthal oxygen demand at 20 degrees C (with unlimited DO concentration (mg/m?/hr)
tcben temperature correction coefficient for benthal oxygen demand

expod exponential factor in the dissolved oxygen term of the benthal oxygen demand equation

Table E-39. Dissolved Oxygen Model Parameters
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Table E-40. Constant Surface Flow and Interlow Dissolved Oxygen Concentration (sdoxp)
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Table E-40. Constant Surface Flow and Interlow Dissolved Oxygen Concentration (sdoxp) (Continued)

Constant Surface Flow Dissolved Oxygen Concentration Definitions:

defid parameter group id

deluid landuse id

sdoxp constant surface flow dissolved oxygen concentration (mg/)
idoxp constant interflow dissolved oxygen concentration (mg/I)
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Table E-41. Monthly Groundwater Dissolved Oxygen Concentration (madofg)
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Table E-41. Monthly Groundwater Dissolved Oxygen Concentration (madofg) (Continued)

Monthly Groundwater Dissolved Oxygen Concentration Definitions:
defid parameter group id

deluid land use id
jan-dec groundwater dissolved oxygen concentration at start of each month (mg/I)
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E-5 NUTRIENTS AND PLANKTON PARAMETERIZATION

Table E-42. Modeled Land Use Names

Table E-43. Parameter Group Names
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Table E-44. Water Quality Constituents

Table E-45. General Quality Constituent Control

General Quality Constituent Control Definitions:

defid
dwqid
gname
qunit
gsdfg

gasdfg

gsofg

potfcg

parameter group id

general quality id

name of qual (must be a Continuedinuous string)

units for quality constituent output (mg/l), (ug/l), or (#/100ml)

if = 0 no sediment associated qual

if = 1 sediment associated in pervious/impervious land

if = 2 sediment associated in pervious/impervious land

and sediment associated qual is added to the dissolved part

if = 0 general quality constituent

if = 1 general quality constituent simulated as a sediment (only one qual can be
simulated as a sediment in each group)

if = 1 then then accumulation and removal occur daily

if = 2 then then accumulation and removal occur every interval

if = 1 then apply background concentration potency factor to only
surface output

if = 2 then apply background concentration potency factor to total
land output
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Table E-46. Subsurface Quality Control Parameters

Subsurface Quality Control Parameters Definitions:

vqofg
gsowfg
vsqcfg
gifwfg
vigcfg
gagwfg
vaqcfg
adfgind
maddfgind
mawdfgind

if = 1 the accumulation rate and limiting storage of QUALOF varies monthly

if = 1 the constituent is a QUALSURO (surface flow associated).

if = 1 the concentration of this constituent in surface outflow varies monthly

if = 1 the constituent is a QUALIF (interflow associated).

if = 1 the concentration of this constituent in interflow outflow varies monthly

if = 1 the constituent is a QUALGW (groundwater associated).

if = 1 the concentration of this constituent in groundwater outflow varies monthly
if = 1 atmospheric deposition on land

if = 1 atmospheric dry deposition varies monthly on land

if = 1 atmospheric wet deposition varies monthly on land
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Table E-47. Storage on Surface and Non-Seasonal Parameters
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Table E-47. Storage on Surface and Non-Seasonal Parameters (Continued)
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Table E-47. Storage on Surface and Non-Seasonal Parameters (Continued)
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Table E-47. Storage on Surface and Non-Seasonal Parameters (Continued)

11/03/2014 DRAFT Version 2 E-85



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Storage on Surface and Non-Seasonal Parameters Definitions:

defid
dwgqid
deluid
sqo
potfw
potfs
potfc
acqop
sqolim
wsqop
soqc
ioqc
aoqc
addc
awdc

parameter group id

general quality id

landuse id

initial storage of QUALOF on surface (Ib or #)

washoff potency factor if gsdfg > 0, (Ib or #)/ton-sediment

scour potency pactor if gsdfg > 0, (Ib or #)/ton-sediment

background concentration potency factor if gsdfg > 0, (Ib or #)/ton-sediment
accumulation rate of QUALOF on surface (Ib or #)/acre/day

maximum storage of QUALOF on surface (Ib or #)/acre

rate of surface runoff that removes 90% of stored QUALOF per hour (in/hr)
concentration of constituent in surface outflow (mg/l), (ug/l), or (#/100ml)
concentration of constituent in interflow outflow (mg/l), (ug/l), or (#/100ml)
concentration of constituent in groundwater outflow (mg/l), (ug/l), or (#/100ml)
atmospheric dry deposition flux (Ib/acre/day or #/acre/day)

atmospheric wet deposition concentration (mg/l), (ug/l), or (#/100ml)
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Table E-48. Monthly Accumulation Rate (monaccum)
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Table E-48. Monthly Accumulation Rate (monaccum) (Continued)
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Table E-48. Monthly Accumulation Rate (monaccum) (Continued)
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Table E-48. Monthly Accumulation Rate (monaccum) (Continued)

Monthly Accumulation Rate Definitions:

defid parameter group id

dwqid general quality id

deluid landuse id

jan-dec accumulation rate at start of each month (Ib/acre/day)
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Table E-49. Monthly Storage Limit of Quality Constituent (monsqolim)
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Table E-49. Monthly Storage Limit of Quality Constituent (monsqgolim) (Continued)
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Table E-49. Monthly Storage Limit of Quality Constituent (monsqgolim) (Continued)
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Table E-49. Monthly Storage Limit of Quality Constituent (monsqgolim) (Continued)

Monthly Storage Limit Definitions:

defid parameter group id

dwqid general quality id

deluid landuse id

jan-dec maximum storage at start of each month (lb/acre)
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Table E-50. Monthly Interflow Concentration (moninterconc)

11/03/2014 DRAFT Version 2 E-95



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-50. Monthly Interflow Concentration (moninterconc) (Continued)
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Table E-50. Monthly Interflow Concentration (moninterconc) (Continued)
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Table E-50 . Monthly Interflow Concentration (moninterconc) (Continued)

Monthly Interflow Concentration Definitions:

defid parameter group id

dwaqid general quality id

deluid landuse id

jan-dec concentration of constituent in interflow at start of each month (mg/l)
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Table E-51. Monthly Groundwater Concentration (mongrndconc)
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Table E-51. Monthly Groundwater Concentration (mongrndconc) (Continued)
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Table E-51. Monthly Groundwater Concentration (mongrndconc) (Continued)

11/03/2014 DRAFT Version 2 E-101



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-51. Monthly Groundwater Concentration (mongrndconc) (Continued)

Monthly Groundwater Concentration Definitions:

defid parameter group id

dwqid general quality id

deluid landuse id

jan-dec concentration of constituent in groundwater at start of each month (mg/I)
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Table E-52. Land to Stream Mapping
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)

11/03/2014 DRAFT Version 2 E-105



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Table E-52. Land to Stream Mapping (Continued)
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Land to Stream Mapping Definitions:

rgid stream parameters group id

dwqid general quality id

lutype landuse type flow id (1 = impervious surfaceflow,
2 = pervious surfaceflow, 3 = pervious interflow, 4 = pervious groundflow)

bod bod fraction in pqual

nox nitrate fraction in pqual

tam total ammonia fraction in pqual

snh4 particulate NH4-N fraction in pqual

po4 ortho-phosphorus fraction in pqual

spo4 particulate PO4-P fraction in pqual

orn organic-nitrogen fraction in pqual

orp organic-phosphorus fraction in pqual

orc organic-carbon fraction in pqual
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Table E-53. Biochemical Oxygen Demand Parameters 1
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Table E-53. Biochemical Oxygen Demand Parameters 1 (Continued)
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Table E-53. Biochemical Oxygen Demand Parameters 1 (Continued)

Biochemical Oxygen Demand Parameters 1 Definitions:

rgid stream parameter group id

kbod20 bod decay rate at 20 degrees C (1/hr)

tcbod temperature adjustment coefficient for bod decay
kodset bod settling rate (m/hr)
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Table E-54. Biochemical Oxygen Demand Parameters 2
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Table E-54. Biochemical Oxygen Demand Parameters 2 (Continued)
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Table E-54. Biochemical Oxygen Demand Parameters 2 (Continued)

Biochemical Oxygen Demand Parameters 2 Definitions:

rgid stream parameter group id

brbod benthal release rate of BOD under aerobic conditions.(mg/m2/hr)

brbod_inc increment to benthal release of BOD under anaerobic conditions. (mg/m2/hr)
exprel the exponent in the DO term of the benthal BOD release equation
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Table E-55. Benthic Scour Parameters
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Table E-55. Benthic Scour Parameters (Continued)
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Table E-55. Benthic Scour Parameters (Continued)

Benthic Scour Parameters Definitions:

rgid stream parameter group id

scrvel threshold velocity above which the effect of scouring on benthal release rates is
considered. (m/s)

scrmul multiplier by which benthal releases are increased during scouring.

Table E-56. Nutrients Control

Nutrients Control Definitions:

tamfg total ammonia flag

no2fg nitrite flag

podfg ortho-phosphorus flag

amvfg ammonia volatilization flag

denfg denitrification flag

adnhfg NH4 adsorption flag

adpofg PO4 adsorption flag

mphfg monthly pH flag (not supported in this version)
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Table E-57. Nutrients Parameters 1
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Table E-57. Nutrients Parameters 1 (Continued)
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Table E-57. Nutrients Parameters 1 (Continued)

Nutrients Parameters 1 Definitions:

rgid
cvbo
cvbpc
cvbpn
bpcntc
ktam20
kno220
tenit
knN20
tcden
denoxt

stream parameter group id

conversion from milligrams biomass to milligrams oxygen (mg/mg)
conversion from biomass expressed as phosphorus to carbon (mols/mol)
conversion from biomass expressed as phosphorus to nitrogen (mols/mol)
percentage of biomass which is carbon (by weight)

nitrification rate of ammonia at 20 degrees C (1/hr)

nitrification rate of nitrite at 20 degrees C (1/hr)

temperature correction coefficient for nitrification

nitrate denitrification rate at 20 degrees C (1/hr)

temperature correction coefficient for denitrification

dissolved oxygen concentration threshold for denitrification (mg/l)
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Table E-58. Nutrients Parameters 2
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Table E-58. Nutrients Parameters 2 (Continued)
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Table E-58. Nutrients Parameters 2 (Continued)

Nutrients Parameters 2 Definitions:

rgid stream parameter group id

brtam_1 benthal release rate of ammonia under aerobic condition (mg/m2/hr)

brtam_2 benthal release rates of ammonia under anaerobic conditions (mg/m2/hr)

brpo4 1 benthal release rate of ortho-phosphorus under aerobic condition (mg/m2/hr)

brpo4 2 benthal release rate of ortho-phosphorus under anaerobic condition (mg/m2/hr)

bnh4(1-3) constant bed concentrations of ammonia-N adsorbed to sand, silt, and clay (mg/kg)

bpo4(1-3) constant bed concentrations of ortho-phosphorus-P adsorbed to sand, silt, and clay
(mg/kg)
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Table E-59. Nutrients Parameters 3
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Table E-59. Nutrients Parameters 3 (Continued)
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Table E-59. Nutrients Parameters 3 (Continued)

Nutrients Parameters 3 Definitions:

rgid stream parameter group id
anaer concentration of dissolved oxygen below which anaerobic conditions are assumed to
exist (mg/l)

adnhpm(1-3) adsorption coefficients (Kd) for ammonia-N adsorbed to sand, silt, and clay (cm3/g)
adpopm(1-3) adsorption coefficients for ortho-phosphorus-P adsorbed to sand, silt, and clay (cm3/g)
expnvg exponent in the gas layer mass transfer coefficient equation for NH3 volatilization
expnvl exponent in the liquid layer mass transfer coefficient equation for NH3 volatilization
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Table E-60. Plankton Flags

Plankton Flags Definitions:

phyfg phytoplankton flag

zoofg zooplankton flag

balfg benthic algae flag

sdltfg influence of sediment washload on light extinction flag

amrfg ammonia retardation of nitrogen-limited growth flag

decfg linkage between carbon dioxide and phytoplankton growth flag

nsfg ammonia is included as part of available nitrogen supply in nitrogen limited growth
calculations

orefg indicates the oref parameter in card 534 as a flowrate (if = 0) otherwise velocity
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Table E-61. Plankton Parameters 1
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Table E-61. Plankton Parameters 1 (Continued)
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Table E-61. Plankton Parameters 1 (Continued)

Plankton Parameters 1 Definitions:

rgid stream parameter group id

ratclp ratio of chlorophyll A Continuedent of biomass to phosphorus Continuedent

nonref non-refractory fraction of algae and zooplankton biomass

litsed multiplication factor to total sediment concentration to determine sediment
Contribution to light extinction (I/mg/ft)

alnpr fraction of nitrogen requirements for phytoplankton growth that is satisfied by nitrate

extb base extinction coefficient for light (1/m)

malgr maximum unit algal growth rate (1/hr)
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Table E-62. Plankton Parameters 2

11/03/2014 DRAFT Version 2 E-146



Modeling Hydrology, Sediment, and Nutrients in the Flathead Lake Watershed — Appendix E

Table E-62. Plankton Parameters 2 (Continued)
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Table E-62. Plankton Parameters 2 (Continued)

Plankton Parameters 2 Definitions:

rgid stream parameter group id

cmmlt Michaelis-Menten constant for light limited growth (lay/min)

cmmn nitrate Michaelis-Menten constant for nitrogen limited growth (mg/l)
cmmnp nitrate Michaelis-Menten constant for phosphorus limited growth (mg/1)
cmmp phosphate Michaelis-Menten constant for phosphorus limited growth (mg/l)
talgrh temperature above which algal growth ceases (C)

talgrl temperature below which algal growth ceases (C)

talgrm temperature below which algal growth is retarded (C)
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Table E-63. Plankton Parameters 3
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Table E-63. Plankton Parameters 3 (Continued)
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Table E-63. Plankton Parameters 3 (Continued)

Plankton Parameters 3 Definitions:

rgid stream parameter group id

alr20 algal unit respiration rate at 20 degrees C (1/hr)

aldh high algal unit death rate (1/hr)

aldl low algal unit death rate (1/hr)

oxald increment to phytoplankton unit death rate due to anaerobic conditions (1/hr)

naldh inorganic nitrogen concentration below which high algal death rate occurs (as nitrogen)
(mg/l)

paldh inorganic phosphorus concentration below which high algal death rate occurs (as

phosphorus) (mg/l)
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Table E-64. Plankton Parameters 4
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Table E-64. Plankton Parameters 4 (Continued)
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Table E-64. Plankton Parameters 4 (Continued)

Plankton Parameters 4 Definitions:

rgid
phycon
seed
mxstay
oref

claldh
physet
refset
cfsaex

mbal
cfbalr

stream parameter group id

constant inflow concentration of plankton from land to reach (mg/l)

minimum concentration of plankton not subject to advection (i.e., at high flow) (mg/I)
concentration of plankton not subject to advection at very low flow (mg/l)
velocity/outflow at which the concentration of plankton not subject to advection is
midway between SEED and MXSTAY, see card 530 (m/s or m3/s)

chlorophyll a concentration above which high algal death rate occurs (ug/l)
phytoplankton settling rate (m/hr)

settling rate for dead refractory organics (m/hr)

This factor is used to adjust the input solar radiation to make it applicable to the
RCHRES; for example, to account for shading of the surface by trees or buildings
maximum benthic algae density (as biomass) (mg/m2)

ratio of benthic algal to phytoplankton respiration rate
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