Appendix D: Reach Level Assessme

nt Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: MC-4 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TiME: 7 : 50 AM/PM LMK: END TIME:_: AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o ' ”" LONG [ ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [J Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% [ 50%-75%
CHANNEL WIDTH ~ [125-50 % [ 75-100%
DOMINANT SUBSTRATE

U Silt/clay (fine or slick) [ Cobble (2.5 -10")

I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

[ Unshaded (< 25%)

O Partially shaded (>25% )

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  10-15 (ft)
DIMENSIONS RT bank  10-15 (ft)
(FACING Width: Bottom 20 (ft)
DOWNSTREAM) . 50.60 ()

op - t
REACH ACCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas. an
Stockpile areas
small or distant from
stream. eq

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available

d/or located a great

distance from stream.
Specialized heavy

uipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
17 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
8 Left Bank 10 9 8 7 6 5 4 3 2 1 0
8 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks acfively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use 9 infrastruth)urg y stream; obvious threat to property
) or infrastructure.
7 Left Bank 10 9 6 5 4 3 2 1 0
7 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
10 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER S~ parking lots, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
11 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 57/80 + Buffer/Floodplain:  45/80 = Total Survey Reach 102/160




Appendix D: Reach Level Assessme

nt Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: MC-5 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TiMe: 9: 00 AM/PM  LMK: END Tive: 9 : 30 AM/PM LMK: GPSID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [J Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% [ 50%-75%
CHANNEL WIDTH ~ [125-50 % [ 75-100%
DOMINANT SUBSTRATE

U Silt/clay (fine or slick) [ Cobble (2.5 -10")

I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

O Partially shaded (>25% )

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized

%
CHANNEL Height: LT bank  10-15 (ft)
DIMENSIONS RT bank  10-15 (ft)
(FACING Ath-
DOWNSTREAM) Width: Bottom 30 (ft)
Top 60 (ft)
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas. an
Stockpile areas
small or distant from
stream. eq

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available

d/or located a great

distance from stream.
Specialized heavy

uipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
13 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks acfively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use 9 infrastruth)urg y stream; obvious threat to property
) or infrastructure.
6 Left Bank 10 9 6 5 4 3 2 1 0
6 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
7 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER €., parking o, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
6 Left Bank 10 9 8 7 6 5 4 3 2 1 0
6 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
11 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
5 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
8 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 46/80 + Buffer/Floodplain: ~ 36/80 = Total Survey Reach 82/160




Appendix D: Reach Level Assessme

nt Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: MC-6 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TiME: 9: 45 AM/PM  LMK: END Tmve:_10:_30 AM/PM LMK: GPSID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [J Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

0 0-25%
[125-50 %

BASE FLOW AS %
CHANNEL WIDTH

0 50%-75%
1 75-100%

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

DOMINANT SUBSTRATE - CONCRETE LINE
U Silt/clay (fine or slick) [ Cobb
[J Sand (gritty)

[J Gravel (0.1-2.5")

D
le (2.5 -10")

I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

[ Unshaded (< 25%)

O Partially shaded (>25% )

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure
|:| Headcutting |:| Bank scour
] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank 1.5 (ft)
DIMENSIONS RT bank 1.5 (ft)
(FACING Width: Bottom 8 (ft)
DOWNSTREAM)
Top 12 (ft)

REACH ACCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas. an
Stockpile areas
small or distant from
stream. eq

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available

d/or located a great

distance from stream.
Specialized heavy

uipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
13 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks actively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use g infrastruth)urg y stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
4 Left Bank 10 9 8 7 6 5 4 3 2 1 0
4 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
12 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 66/80 + Buffer/Floodplain:  40/80 = Total Survey Reach 106/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: MC-7 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TmME:_10: 30 AM/PM LMK: END TiMe: 10: 45 AM/PM LMK: GPS ID:
LAT o ] " LONG o ] " LAT o A " LONG o ] "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial (J Commercial [J Urban/Residential [ Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

0 0-25%
[125-50 %

BASE FLOW AS %
CHANNEL WIDTH

0 50%-75%
1 75-100%

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[J Sand (gritty)
[J Gravel (0.1-2.5")

DOMINANT SUBSTRATE - ARTICULATED CONC. BLOCK
[ Cobble (2.5 -10")
I Boulder (>10")

[ Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

O Partially shaded (>25% )
[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure
|:| Headcutting |:| Bank scour
] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
%
CHANNEL Height: LT bank  5-10 (ft)
DIMENSIONS RT bank  5-10 (ft)
(FACING Width: Bottom 8 (ft)
DOWNSTREAM)
Top
REACH ACCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks actively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use g infrastruth)urg y stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
4 Left Bank 10 9 8 7 6 5 4 3 2 1 0
4 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
3 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
14 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 68/80 + Buffer/Floodplain: ~ 37/80 = Total Survey Reach 105/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACHID: MC-8 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START Tmve: 10: 45 AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o ] " LONG o ] " LAT o Al " LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial (J Commercial [J Urban/Residential [ Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

BASE FLOW AS %
CHANNEL WIDTH

0 0-25%
[125-50 %

0 50%-75%

[0 75-100%

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

[J Sand (gritty)

[J Gravel (0.1-2.5")

DOMINANT SUBSTRATE - ARTICULATED BLOCK

U Silt/clay (fine or slick) [ Cobble (2.5 -10")

I Boulder (>10")

[ Bed rock

features deemed appropriate. Indicate direction of flow

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

Attached: [1 none [ some [ lots

(water surface)

[ Partially shaded (>25% )
[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour

|:| Widenin |:| Bank failure
DYNAMICS g

|:| Headcuttin |:| Bank scour

g

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank 2 (ft)
DIMENSIONS RT bank 2 (ft)
(FACING Width: Bottom  8-10 (ft)
DOWNSTREAM) . 8.10 (&)

op - t
REACH ACCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Difficult. Must cross

wetland, steep slope, or
sensitive areas to get to

stream. Few areas to

stockpile available

and/or located a great
distance from stream.

Specialized heavy

equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
12 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion f bank failure/ T likel ideni gb k ! fivel both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failurererosion, fikely stream widening, banks actively a fast rate; erosion contributing
. . ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use infrastructure stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
4 Left Bank 10 9 8 7 6 5 4 3 2 1 0
4 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
5 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
14 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 60/80 + Buffer/Floodplain: ~ 35/80 = Total Survey Reach 95/160




Appendix D: Reach Level Assessme

nt Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: MC-9 WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TiMe:_1: 00 AM/PM  LMK: END Tive: 1 : 30 AM/PM LMK: GPSID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [J Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

[J Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% [ 50%-75%
CHANNEL WIDTH ~ [125-50 % [ 75-100%
DOMINANT SUBSTRATE

U Silt/clay (fine or slick) [ Cobble (2.5 -10")

I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

[ Unshaded (< 25%)

[ Partially shaded (>25% )

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure
|:| Headcutting |:| Bank scour
] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  3-5 (ft)
DIMENSIONS RT bank  3-5 (ft)
(FACING Width: Bottom 6 (ft)
DOWNSTREAM)
Top 15-20 (ft)

REACH ACCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas. an
Stockpile areas
small or distant from
stream. eq

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available

d/or located a great

distance from stream.
Specialized heavy

uipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
8 Left Bank 10 9 8 7 6 5 4 3 2 1 0
8 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion f bank failure/ - likel ideni gb k ! fivel both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas ol bank failure/erosion, fikely stream widening, banks actively a fast rate; erosion contributing
. . ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use infrastructure stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
18 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
5 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
4 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 67/80 + Buffer/Floodplain:  40/80 = Total Survey Reach 107/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACHID: MC-10 | WTRSHD/SUBSHD: MERKLE CREEK DATE: 11/6/2007 ASSESSED BY: SIS
START TmMe:_1: 30 AM/PM  LMK: END Time: 2 :_00 AM/PM LMK: GPSID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

[ Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

[J Sand (gritty)

[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% [ 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

U Silt/clay (fine or slick) [ Cobble (2.5 -10")

I Boulder (>10")

[ Bed rock

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

Attached: [1 none [ some [ lots

(water surface)

O Partially shaded (>25% )

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure
|:| Headcutting |:| Bank scour
] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  3-5 (ft)
DIMENSIONS RT bank  3-5 (ft)
(FACING Width: Bottom 6 (ft)
DOWNSTREAM)
Top 12 (ft)

REACH ACCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas. an
Stockpile areas
small or distant from
stream. eq

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available

d/or located a great

distance from stream.
Specialized heavy

uipment required.

5

4 3 2

1

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion f bank failure/ - likel ideni gb k ! fivel both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas ol bank failure/erosion, fikely stream widening, banks actively a fast rate; erosion contributing
. . ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use infrastructure stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
19 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
8 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
4 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
15 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 70/80 + Buffer/Floodplain:  45/80 = Total Survey Reach 115/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-22 | WTRSHD/SUBSHD: ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading L] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  5-10 (ft)
DIMENSIONS RT bank  5-10 (ft)
(FACING Width: Bottom  15-25 (ft)
DOWNSTREAM)

Top 30-40 (ft)
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks acfively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
4 Left Bank 10 9 6 5 4 3 2 1 0
4 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
11 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
UFFER o y ' uman activities have impacted zone uman activities have impacte or no riparian vegetation due to
B clear-cuts Iaw?ls créqps) have not h fivities have i ted h fivities have | ted ipari tation due t
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
16 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 43/80 + Buffer/Floodplain:  59/80 = Total Survey Reach 102/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-25 | WTRSHD/SUBSHD: ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  5-10 (ft)
DIMENSIONS RT bank  5-10 (ft)
(FACING Width: Bottom  10-20 (ft)
DOWNSTREAM) . 2030 (i)

op - t
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
5 Left Bank 10 9 8 7 6 5 4 3 2 1 0
3 Right Bank 10 9 8 7 6 5 4 3 2 1 0
. . ' . . Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade and Wldth. stable; IS.O|?t?d Past dowp CUt.tmg evident, a.ctlve both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
4 Left Bank 10 9 6 5 4 3 2 1 0
4 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
8 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 42/80 + Buffer/Floodplain:  61/80 = Total Survey Reach 103/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-26 | WTRSHD/SUBSHD: ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  3-6 (ft)
DIMENSIONS RT bank  3-6 (ft)
(FACING Width: Bottom  10-15 (ft)
DOWNSTREAM) . 2530 (f)

op - t
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
17 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion f bank failure/ - likel ideni gb k ! fivel both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas ol bank failure/erosion, fikely stream widening, banks actively a fast rate; erosion contributing
. . ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure strgam, obvious threat to property
or infrastructure.
5 Left Bank 10 9 6 5 4 3 2 1 0
5 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
7 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 51/80 + Buffer/Floodplain:  59/80 = Total Survey Reach 110/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-34 | WTRSHD/SUBSHD: ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour

|:| Widenin |:| Bank failure
DYNAMICS g

|:| Headcuttin |:| Bank scour

g

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  2-6 (ft)
DIMENSIONS RT bank  2-6 (ft)
(FACING Width: Bottom  10-15 (ft)
DOWNSTREAM) . 2025 (f)

op - t
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks acfively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use 9 infrastruth)urg y stream; obvious threat to property
) or infrastructure.
7 Left Bank 10 9 6 5 4 3 2 1 0
7 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER S~ parking lots, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
7 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 60/80 + Buffer/Floodplain: ~ 58/80 = Total Survey Reach 118/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-40 | WTRSHD/SUBSHD: TRIB A - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  1-4 (ft)
DIMENSIONS RT bank  1-4 (ft)
(FACING Width: Bottom  5-10 (ft)
DOWNSTREAM)

Top 25 (ft)
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
) . ' . . Active downcutting; tall banks on
. . Grade and width stable; isolated Past downcutting evident, active . ! !
BANK : ' y
E Ban}(s Stal?le’ eYlance of er O.Slon_ areas of bank failure/erosion; likely stream widening, banks actively both S|des. of thg streamlero.dlng at
ROSION or bank failure absent or minimal; caused by a pipe outfall local scour eroding at a moderate rate; no a fast rate; erosion contributing
(facing little potential for future problems. impaired riparian vegeta{tion or ' threat o property or ’ significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED W'qt.h.Of b_uffer zone >50 feet; human Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
activities (i.e., parking lots, roadbeds, P ) L ; o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
7 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the ! ! .
ENCROACH- encroachment in the form of fill form of fill material, land gmﬁroa:g:?zgtlgéh;g{n o(;f g:g%z%t&e?;gi glrl rrnn:rt\‘-errrl]zléie
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 68/80 + Buffer/Floodplain:  60/80 = Total Survey Reach 128/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-32 | WTRSHD/SUBSHD: TRIB B - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [JTurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [1 none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized

%
CHANNEL Height: LT bank  2-6 (ft)
DIMENSIONS RT bank  2-6 (ft)
(FACING Width: Bottom  10-15 (ft)
DOWNSTREAM)
Top 25 (ft)
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
18 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
) L . . . Active downcutting; tall banks on
BANK Banks stable; evidence of erosion Grade and Wldth. stable; IS.O|?t?d Past dowp CUt.tmg evident, a.ctlve both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks actively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure strgam, obvious threat to property
or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
18 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER €., parking o, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
16 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 72/80 + Buffer/Floodplain:  69/80 = Total Survey Reach 141/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-29 | WTRSHD/SUBSHD: TRIB C - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

U Silt/clay (fine or slick)
[J Sand (gritty)
[ Gravel (0.1-2.5")

O Cobble (2.5 -10")
1 Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

Attached: [ none [ some [ lots

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

(water surface)

O Partially shaded (>25% )
[ Unshaded (< 25%)

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized

P
CHANNEL Height: LT bank  4-8 (ft)
DIMENSIONS RT bank  4-8 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM)
Top 25 (ft)
REACH ACCESSIBILITY

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
Stockpile areas distance from stream.
small or distant from | Specialized heavy
stream. equipment required.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

5 4 3 2 1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
) . ' . . Active downcutting; tall banks on
. . Grade and width stable; isolated Past downcutting evident, active . ! !
BANK : ' y
E Ban}(s Stal?le’ eYlance of e O.Slon_ areas of bank failure/erosion; likely stream widening, banks actively both S|des. of thg streamlero.dlng at
ROSION or bank failure absent or minimal; caused by a pipe outfall local scour eroding at a moderate rate; no a fast rate; erosion contributing
(facing little potential for future problems. impaired riparian vegeta{tion or ' threat o property or ’ significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
5 Left Bank 10 9 6 5 4 3 2 1 0
5 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
12 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED W'qt.h.Of b_uffer zone >50 feet; human Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
activities (i.e., parking lots, roadbeds, P ) L ; o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
4 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . ) . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the ! ! .
ENCROACH- encroachment in the form of fill form of fill material, land gmﬁroa:g:?zgtlgéh;g{n o(;f g:g%z%t&e?;gi glrl rrnn:rt\‘-errrl]zléie
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 51/80 + Buffer/Floodplain: ~ 55/80 = Total Survey Reach 106/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-30 | WTRSHD/SUBSHD: TRIB C - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[J Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowASs % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  3-5 (ft)
DIMENSIONS RT bank  3-5 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM) . 2025 ()

op - t
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
17 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
) . ' . . Active downcutting; tall banks on
. . Grade and width stable; isolated Past downcutting evident, active . ! !
BANK : ' y
E Ban}(s Stal?le’ eYlance of e O.Slon_ areas of bank failure/erosion; likely stream widening, banks actively both S|des. of thg streamlero.dlng at
ROSION or bank failure absent or minimal; caused by a pipe outfall local scour eroding at a moderate rate; no a fast rate; erosion contributing
(facing little potential for future problems. impaired riparian vegeta{tion or ' threat o property or ’ significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
5 Left Bank 10 9 6 5 4 3 2 1 0
5 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED W'qt.h.Of b_uffer zone >50 feet; human Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
activities (i.e., parking lots, roadbeds, P ) L ; o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . ) . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the ! ! .
ENCROACH- encroachment in the form of fill form of fill material, land gmﬁroa:g:?zgtlgéh;g{n o(;f g:g%z%t&e?;gi glrl rrnn:rt\‘-errrl]zléie
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 57/80 + Buffer/Floodplain:  60/80 = Total Survey Reach 117/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-47 | WTRSHD/SUBSHD: TRIB D - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure

|:| Headcutting |:| Bank scour

] Aggrading ] Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  5-10 (ft)
DIMENSIONS RT bank  5-10 (ft)
(FACING Width: Bottom  10-15 (ft)
DOWNSTREAM) . 2025 (f)

op - t
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
Left Bank 10 9 8 7 6 5 4 3 2 1 0
Right Bank 10 9 8 7 6 5 4 3 2 1 0
) . ' . . Active downcutting; tall banks on
. . Grade and width stable; isolated Past downcutting evident, active . ! !
BANK : ' y
E Ban}(s Stal?le’ eYlance of er O.Slon_ areas of bank failure/erosion; likely stream widening, banks actively both S|des. of thg streamlero.dlng at
ROSION or bank failure absent or minimal; caused by a pipe outfall local scour eroding at a moderate rate; no a fast rate; erosion contributing
(facing little potential for future problems. impaired riparian vegeta{tion or ' threat o property or ’ significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
4 Left Bank 10 9 6 5 4 3 2 1 0
4 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
10 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED W'qt.h.Of b_uffer zone >50 feet; human Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
activities (i.e., parking lots, roadbeds, P ) L ; o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
17 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
3 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the ! ! .
ENCROACH- encroachment in the form of fill form of fill material, land gmﬁroa:g:?zgtlgéh;g{n o(;f g:g%z%t&e?;gi glrl rrnn:rt\‘-errrl]zléie
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 45/80 + Buffer/Floodplain:  56/80 = Total Survey Reach 101/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

SURVEY REACH ID: RC-48 | WTRSHD/SUBSHD: TRIB D - ROCK CREEK DATE: 11/7/2007 AsSESSED BY: IS
START TIME: : AM/PM LMK: END TIME:_:  AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al ”" LONG o ' "

DESCRIPTION: DESCRIPTION:

RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent

(] None O Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [ Suburban/Res [ Forested [ Institutional
O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional

U Silt/clay (fine or slick)
[ Sand (gritty)
[ Gravel (0.1-2.5")

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH ~ [125-50 % O 75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")
I Boulder (>10")
] Bed rock

features deemed appropriate. Indicate direction of flow

[ Other (chemicals, dyes)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)

Attached: [ none [ some [ lots

(water surface)

[ Unshaded (< 25%)

AQUATIC PLANTS
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AV;LD;I;‘I;E{I?;M O Fish [ Beaver [ Deer
ou [J Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

O Partially shaded (>25% )

CHANNEL |:| Downcutting |:| Bed scour
DYNAMICS |:| Widening |:| Bank failure
|:| Headcutting |:| Bank scour
] Aggrading ] Slope failure
ed. deposition annelize
|:|Unknown DdeP .. |:|Ch lized
CHANNEL Height: LT bank  3-5 (ft)
DIMENSIONS RT bank  3-5 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM)
Top 20 (ft)
REACH A CCESSIBILITY

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to
stream. Few areas to
stockpile available
and/or located a great
distance from stream.
Specialized heavy
equipment required.

5 4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [ ] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
15 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
7 Left Bank 10 9 8 7 6 5 4 3 2 1 0
7 Right Bank 10 9 8 7 6 5 4 3 2 1 0
) . ' . . Active downcutting; tall banks on
. . Grade and width stable; isolated Past downcutting evident, active . ! !
BANK : ' y
E Ban}(s Stal?le’ eYlance of e O.Slon_ areas of bank failure/erosion; likely stream widening, banks actively both S|des. of thg streamlero.dlng at
ROSION or bank failure absent or minimal; caused by a pipe outfall local scour eroding at a moderate rate; no a fast rate; erosion contributing
(facing little potential for future problems. impaired riparian vegeta{tion or ' threat o property or ’ significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
5 Left Bank 10 9 6 5 4 3 2 1 0
5 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED W'qt.h.Of b_uffer zone >50 feet; human Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
activities (i.e., parking lots, roadbeds, P ) L ; o )
BUFFER clear-cuts, lawns, crops) have not human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest 9 P type is turf or crop land
field
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
7 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . ) . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence of floodplain Minor floodplain encroachment in the ! ! .
ENCROACH- encroachment in the form of fill form of fill material, land gmﬁroa:g:?zgtlgéh;g{n o(;f g:g%z%t&e?;gi glrl rrnn:rt\‘-errrl]zléie
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 55/80 + Buffer/Floodplain: ~ 58/80 = Total Survey Reach 113/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
?URVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TiME: 3:00 AM/PM LMK: END TiME: 4 :_ 00 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAs % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % []75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

[ Partially shaded (>25% )
[ Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M [l Fish [ Beaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  0-4 (ft)
DIMENSIONS RT bank  0-4 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM) T 15:20 ()

op - t
REACH A CCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
18 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure strgam, obvious threat to property
or infrastructure.
4 Left Bank 10 9 6 5 4 3 2 1 0
4 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
11 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH ) ; ’ only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 55/80 + Buffer/Floodplain:  50/80 = Total Survey Reach 105/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
SURVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TiME: 4 :00 AM/PM LMK: END TiME: 4 :_40 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial O Commercial [J Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAs % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % [J75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

[ Partially shaded (>25% )
[ Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M I Fish [IBeaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  3-5 (ft)
DIMENSIONS RT bank  3-5 (ft)
(FACING Width: Bottom 20 (ft)
DOWNSTREAM)

Top 50 (ft)
REACH A CCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
18 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . RS nouting - both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
8 Left Bank 10 9 6 5 4 3 2 1 0
8 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
19 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER clear-cuts .|a.\!NF:lS créqps) hyave not ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
redominant floodplain vegetation type redominant floodplain vegetation veqetation tvoe is shrub or old redominant floodplain vegetation
FLOODPLAIN | Predominant floodplain vegetation type | Predominant floodplain vegetati Predominant loodplain Predominant floodplain vegetati
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
16 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 71/80 + Buffer/Floodplain:  59/80 = Total Survey Reach 130/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
gURVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TiME: 4:45 AM/PM LMK: END TmME: S :_ 00 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial O Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % [J75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

O Partially shaded (>25% )
[ Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M I Fish [IBeaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  1-3 (ft)
DIMENSIONS RT bank  1-3 (ft)
(FACING Width: Bottom  2-8 (ft)
DOWNSTREAM)

Top 15 (ft)
REACH ACCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . N neutting L both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure strgam, obvious threat to property
or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
19 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER €., parking o, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
10 Left Bank 10 9 8 7 6 5 4 3 2 1 0
10 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Predom|nant ﬂogdplaln Predominant floodplain vegetation
. . vegetation type is shrub or old :
VEGETATION | is mature forest type is young forest field type is turf or crop land
18 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
17 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 71/80 + Buffer/Floodplain:  63/80 = Total Survey Reach 134/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
jURVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TIME: 5:00 AM/PM LMK: END TIME: S :_ 15 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial O Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAs % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % []75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

O Partially shaded (>25% )
[1 Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M I Fish [IBeaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  1-5 (ft)
DIMENSIONS RT bank  1-5 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM)

Top 20 (ft)
REACH A CCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
18 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . N neutting L both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure stream; obvious threat to property
or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
18 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER S~ parking lots, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
10 Left Bank 10 9 8 7 6 5 4 3 2 1 0
10 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
4 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
19 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 72/80 + Buffer/Floodplain:  51/80 = Total Survey Reach 123/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
?URVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TiME: 5 : 15 AM/PM LMK: END TiME: S :_ 35 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial 00 Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop O Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAS % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % [J75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

O Partially shaded (>25% )
[1 Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M [l Fish [ Beaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  1-3 (ft)
DIMENSIONS RT bank  1-3 (ft)
(FACING Width: Bottom 10 (ft)
DOWNSTREAM)

Top 20 (ft)
REACH A CCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
17 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . N neutting L both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank failure/erosion; likely stream widening, banks acfively a fast rate; erosion contributin
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo outing
(facing little potential for future problems. impaired rinarian veaetation or threat to property or significant amount of sediment to
downstream) <5% of bank affected. a dJPacent use 9 infrastruth)urg y stream; obvious threat to property
) or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
18 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer E?Eiﬁ >ﬁ)0tsfe?(:;zgz dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER S~ parking lots, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
10 Left Bank 10 9 8 7 6 5 4 3 2 1 0
10 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Séegzgg]r??t ﬂg(i)sdsrlﬁll:]b or old Predominant floodplain vegetation
VEGETATION | is mature forest type is young forest ﬂel% P type is turf or crop land
5 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
8 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encrogchment in the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, ’ ’ I
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 71/80 + Buffer/Floodplain:  51/80 = Total Survey Reach 122/160




Appendix D: Reach Level Assessment Forms

RCH

OVERALL STREAM CONDITION

g - ASSESSED BY: TGC/BA
SURVEY OIS LR WTRSHD/SUBSHD: TEN MILE FLAT CREEK DATE: 11/6/2007
START TIME: 5:35 AM/PM LMK: END TME: 6 :_ 00 AM/PM LMK: GPS ID:
LAT o | " LONG o ] " LAT o Al \AJ LONG o ' "
DESCRIPTION: DESCRIPTION:
RAIN IN LAST 24 HOURS [ Heavy rain [ Steady rain PRESENT CONDITIONS [ Heavy rain [ Steady rain [J Intermittent
(] None OJ Intermittent [ Trace O Clear O] Trace [J Overcast [ Partly cloudy
SURROUNDING LAND USE: [ Industrial O Commercial [ Urban/Residential [J Suburban/Res [ Forested [ Institutional

O Golf course [ Park O Crop [ Pasture O Other:

AVERAGE CONDITIONS (check applicable)

REACH SKETCH AND SITE IMPACT TRACKING

Simple planar sketch of survey reach. Track locations and IDs for all site impacts
within the survey reach (OT, ER, IB,SC, UT, TR, MI) as well as any additional
features deemed appropriate. Indicate direction of flow

[ Sand (gritty)

U Silt/clay (fine or slick)

[ Gravel (0.1-2.5")

1 Boulder (>10"
1 Bed rock

BASEFLowAs % [10-25% O 50%-75%
CHANNEL WIDTH  [125-50 % [J75-100%
DOMINANT SUBSTRATE

O Cobble (2.5 -10")

)

WATER CLARITY [ Clear [ITurbid (suspended matter)
[ Stained (clear, naturally colored) J Opaque (milky)
[ Other (chemicals, dyes)

(water surface)

O Partially shaded (>25% )
[1 Unshaded (< 25%)

AQUATIC PLANTS Attached: [ none [ some [ lots
IN STREAM Floating: [1 none [Jsome [J lots
(Evidence of)
‘AVI:LD;gI;;T{s:M O Fish [ Beaver [ Deer
ou (1 Snails [ Other:
[J Mostly shaded (>75% coverage)
STREAM SHADING [ Halfway (>50%)

|:| Bed

] Downcutting

CHANNEL scour
DYNAMICS |:| Widening |:| Bank failure
E Headcutting E Bank scour

Aggrading Slope failure
D Unknown |:| Sed. deposition |:| Channelized
CHANNEL Height: LT bank  1-3 (ft)
DIMENSIONS RT bank  1-3 (ft)
(FACING Width: Bottom  5-15 (ft)
DOWNSTREAM) T 1025 &0

op - t
REACH A CCESSIBILITY

Good: Open area in
public ownership,
sufficient room to
stockpile materials,
easy stream channel
access for heavy
equipment using
existing roads or trails.

Fair: Forested or
developed area
adjacent to stream.
Access requires tree
removal or impact to
landscaped areas.
Stockpile areas
small or distant from
stream.

stream. Few

distance from

Difficult. Must cross
wetland, steep slope, or
sensitive areas to get to

areas to

stockpile available
and/or located a great

stream.

Specialized heavy
equipment required.

5

4 3 2

1

NOTES: (biggest problem you see in survey reach)

REPORTED TO AUTHORITIES [_] YES [] No

Optimal Suboptimal Marginal Poor
IN-STREAM Greater than 70% of substrate 40-70% mix of stable habitat; well-
HABITAT favorable for epifaunal colonization and | suited for full colonization potential; A0 i I
fish cover; mix of snags, submerged adequate habitat for maintenance of ﬁgb‘?g f’ar:;ﬁ:giﬁ:a?éz:?gt;t’ Less than 20% stable habitat; lack
(May modify logs, undercut banks, cobble or other populations; presence of additional desirable: substr;,te frequentl of habitat is obvious; substrate
criteria based stable habitat and at stage to allow full substrate in the form of newfall, but disturbe d’or removed quently unstable or lacking.
on appropriate colonization potential (i.., logs/snags not yet prepared for colonization (may '
habitat regime) | thatare notnew fall and not transient). | rate at high end of scale).
16 20 19 18 17 16 15 14 13 12 11 00 9 8 7 6 5 4 3 2 1 0
VEGETATIVE More than 90% of the streambank 70-90% of the streambank surfaces 0 o
PROTECTION surfaces and immediate riparian zone covered by native vegetation, but one 23;;%’:;;:;22? n\]/lzaag:ation' I;Sfriégzncg\?eﬁ;e%f tt’hevztr(;ta;t}g:pk
covered by native vegetation, including | class of plants is not well- disruntion obviousy atcghes of ' disruntion of strearrzlbangk '
trees, understory shrubs, or nonwoody | represented; disruption evident but bare zoil or closel ’(F:)ro od ve e?ation is verv high: vegetation
(score each macrophytes; vegetative disruption not affecting full plant growth potential veaetation commgn' |e2§ than hag been remov?al d tg 1 Veg
bank, determine | through grazing or mowing minimal or to any great extent; more than one- ong-half of the oteﬁtial lant 5 centimeters or less in average
sides by facing not evident; almost all plants allowed to | half of the potential plant stubble stubble height rF()emainin P stubble heiaht g
downstream) grow naturally. height remaining. g 9. ght.
9 Left Bank 10 9 8 7 6 5 4 3 2 1 0
9 Right Bank 10 9 8 7 6 5 4 3 2 1 0
Grade and width stable; isolated Past downcutting evident, active Active downcutting; tall banks on
BANK Banks stable; evidence of erosion . N neutting L both sides of the stream eroding at
EROSION or bank failure absent or minimal; areas of bank fa||ure/er05|on, kely stream widening, banks actively a fast rate; erosion contributing
. . ) ’ caused by a pipe outfall, local scour, eroding at a moderate rate; no Lo )
(facing little potential for future problems. impaired riparian vegetation o threat o property or significant amount of sediment to
downstream) <5% of bank affected. adjacent use. infrastructure strgam, obvious threat to property
or infrastructure.
9 Left Bank 10 9 6 5 4 3 2 1 0
9 Right Bank 10 9 6 5 4 3 2 1 0
FLOODPLAIN High flows (greater than bankfull) able High flows (greater than bankfull) able | High flows (greater than bankfull) | High flows (greater than bankfull)
C to enter floodplain. Stream not deeply to enter floodplain. Stream not not able to enter floodplain. not able to enter floodplain.
ONNECTION | gptrenched. deeply entrenched. Stream deeply entrenched. Stream deeply entrenched.
19 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 54 3 2 1 0
OVERALL BUFFER AND FLOODPLAIN CONDITION
Optimal Suboptimal Marginal Poor
VEGETATED Z\Qt(ij\jir;ig; t()iugfer Z?Ei‘; >f£tsfef;;zg§ dasn Width of buffer zone 25-50 feet; Width of buffer zone 10-25 feet; Width of buffer zone <10 feet: little
BUFFER €., parking o, ’ human activities have impacted zone | human activities have impacted or no riparian vegetation due to
clear-cuts, lawns, crops) have not
WIDTH . ’ ' only minimally. zone a great deal. human activities.
impacted zone.
10 Left Bank 10 9 8 7 6 5 4 3 2 1 0
10 Right Bank 10 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Predominant floodplain vegetation type | Predominant floodplain vegetation Predom|nant ﬂogdplaln Predominant floodplain vegetation
. . vegetation type is shrub or old :
VEGETATION | is mature forest type is young forest field type is turf or crop land
4 20 19 18 17 16 15 14 13 12 11 0w 9 8 7 6 5 4 3 2 1 0
FLOODPLAIN Even mix of wetland and non-wetland Even mix of wetland and non-wetland | Either all wetland or all non- Either all wetland or all non-
HABITAT habitats, evidence of standing/ponded habitats, no evidence of wetland habitat, evidence of wetland habitat, no evidence of
water standing/ponded water standing/ponded water standing/ponded water
10 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
. . . . . Moderate floodplain Significant floodplain
FLOODPLAIN No evidence ofﬂoodplaln Minor flqodplaln Iencroachment in the encroachment in the form of encroachment (i.e. fill material,
ENCROACH- encroachment n the form of il form of ill material, land filling, land development, or land development, or man-made
material, land development, or development, or manmade structures, 9. P ’ pment,
MENT manmade structures but not effecting floodplain function manmade structures, some structures). Significant effect on
effect on floodplain function floodplain function
18 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Sub Total In-stream: 71/80 + Buffer/Floodplain: ~ 52/80 = Total Survey Reach 123/160
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Data and information provided in the following watershed order:

1. Bishop Creek 13. Hog Creek Tributary D 25. Trib 2 to Lake Thunderbird
2. Brookhaven Creek 14. Imhoff Creek 26. Trib 3 to East Little River
3. Canadian River 1 15. Jim Blue Creek 27. Trib 4 to East Little River
4. Canadian River 2 16. Lower Dave Blue Creek 28. Trib 5 to East Little River
5. Canadian River 3 17. Lower Little River 29. Trib to Dave Blue Creek
6. Canadian River 4 18. Lower Mid Little River 30. Tributary G to Little River
7. Clear Creek 19. Lower Rock Creek 31. Upper Dave Blue Creek

8. Direct Lake Thunderbird Runoff 20. Merkle Creek 32. Upper Little River

9. East Little River 1 21. Ten Mile Flat Creek 33. Upper Mid Little River
10. Elm Creek 22. Trib 1 to East Little River 34. Upper Rock Creek

11. Hog Creek 23. Trib 1 to Lake Thunderbird 35. Willow Branch

12. Hog Creek Arm 24. Trib 2 to East Little River 36. Woodcrest Creek

Note: The hydrologic soil groups were developed by the National Resource Conservation Service (NRCS) and primarily reflects the rate at
which water enters the soil at the soil surface (infiltration) and/or the rate of water moving within the soil column (transmission rate). The

four soil groups are defined below. Although not a soil type, a “W” designation reflects water covering the ground surface.

Group A — Group A soils generally consist of sands, loamy sands, or sandy loams. Runoff potential is low with high

infiltration/transmission rates (greater than 0.30 in/hr).

Group B — These soils are generally composed of silt loams or loams and have moderate textures with infiltration/transmission rates of
0.15 in/hr to 0.30 in/hr.

Group C - Group C soils are typically sandy clay loams with moderate infiltration/transmission rates that vary from 0.05 to 0.15 in/hr.

Group D - These soils generally consist of clay loams, silty clay loams, sandy clays, silty clays, or clay. Runoff potential is high with low

infiltration/transmission rates of 0.0 to 0.05 in/hr.
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A-2: Rural Agricultural
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1E

Drainage Area (sqg. mi.): 9.87

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Group Percentage
A-1: General Agricultural 0.07% Commercial 6.81% A 0.7%
A-2: Rural Agricultural 13.69% Floodplain 5.85% B 43.6%
C-1: Local Commercial 1.4% High Density Residential 8.02% C 7.7%
C-2: General Commercial 3.95% Industrial 4.98% D 47.5%
C-3: Intensive Commercial 0.77% Institutional 20.38% wW 0.6%
C-O: Suburban foice Commercial 0.67% Lake/ Floc.)dplain' ' 0.75% FEMA Flood Zone | Percentage
[-1: Light Industrial 4.95% Low Density Residential 27.11% 700 579
[-2: Heavy Industrial 2.67% Medium Density Residential 1.55% 00 = 9%
O-1: Office-Institutional 0.51% Mixed Use 0.04%
- Floodway 2.4%
PL: Park Land 1.36% Office 1.63%
PUD: Planned Unit Development 2.61% Open 4.3% Impervious (%) : 31.8
R-1: Single Family Dwelling 20.32% Park 3.45%
R-1A: Single Family Attached Dwelling |0.02% Transportation 15.13%
R-2: Two-Family Dwelling 2.08%
R-3: Multi-Family Dwelling 4.35%
RM-2: Low Density Apartment 1.86%
RM-4: Mobile Home Park 0.33%
RM-6: Medium Density Apartment 5.45%
RO: Residence-Office 0.17%
ROW: Right Of Way 0%
T: Transportation 15.19%
UNC: Unclassified 17.57%

City of Norman Stormwater Master Plan
Bishop Creek

Basin Statistics

I Prepared By: Vieux & Associates, Inc.




Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-0: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
0O-1: Office-Institutional
0 PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
R-1A: Single Family Attached Dwelling
R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
I RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
T: Transportation
I TC: Tourist Commercial
UNC: Unclassified
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Drainage Area (sq. mi.): 4.12

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group| Percentage
A-2: Rural Agricultural 11.65% Commercial 8.13% A 2.6%
C-1: Local Commercial 3.48% Floodplain 9.52% B 38.6%
C-2: General Commercial 5.28% High Density Residential 2.08% C 19.1%
C-O: Suburban Office Commerci |0.19% Industrial 4.18% D 38.5%
I-1: Light Industrial 4.15% Institutional 0.53% W 1.2%
0O-1: Office-Institutional 0.09% Lake/ Floqdplain_ _ 4.77% FEMA Flood Zone Percentage
PL: Park Land 1.65% Low Density Residential 39.44% 100 T4 5%
PUD: Planned Unit Development [12.22% Medium Density Residential |[1.98% 00 19'5%
R-1: Single Family Dwelling 31.68% Mixed Use 7.43% Floodway 4'1%
RE: Residential Estates 0.04% Office 1.19% .
RM-2: Low Density Apartment  [2.37% Open 1.16% Impervious (%): 34.4
RM-4: Mobile Home Park 1.56% Park 1.5%

7.8% Transportation 18.06%

RM-6: Medium Density Apartment

T: Transportation

17.84%

City of Norman Stormwater Master Plan
Brookhaven Creek

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-O: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
O-1: Office-Institutional
0 PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
R-1A: Single Family Attached Dwelling
R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
8 RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
T: Transportation
I TC: Tourist Commercial
UNC: Unclassified
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Drainage Area (sg. mi.): 0.13

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group Percentage
A-2: Rural Agricultural {93.7% Commercial 0.5% C 98.6%
T: Transportation 6.4% Floodplain 92.7% D 1.4%
Low Density Residential [0.5%
- FEMA Flood Zone | Percentage
Transportation 6.4%
100 4.3%
500 94.6%
Floodway 3.8%

Impervious (%): 14.5

S

City of Norman Stormwater Master Plan

Canadian River 1

Basin Statistics

I Prepared By: Vieux & Associates, Inc.




Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
B C-3: Intensive Commercial
C-0: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
0O-1: Office-Institutional
0 PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling

R-1A: Single Family Attached Dwelling

R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
% RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
T: Transportation
B TC: Tourist Commercial
UNC: Unclassified
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Drainage Area (sq. mi.): 4.61

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group| Percentage
A-1: General Agricultural 0.7% Commercial 2.1% A 8.6%
A-2: Rural Agricultural 67.2% Floodplain 35.9% B 33.5%
C-1: Local Commercial 0.2% High Density Residential 1% C 36.4%
C-2: General Commercial 1.5% Institutional 44.5% D 1.6%
C-O: Suburban Office Commercial [0.2% Lake/ Floodplain 9.2% W 19.9%
I-1: Light Industrial 0.2% Low Density Residential 0.3% FEMA Flood Zone Percentage
O-1: Office-Institutional 0.1% Medium Density Residential 0.2% 100 77 1%
PL: Park Land . 8.9% Office 0.4% 500 80.9%
PUD: Elanned U_nlt Devel_opment 0% Open 0.2% Floodway 46.4%
R-1: Single Family Dwelling 12.2% Park 6.3%
R-2: Two-Family Dwelling 0.6% Impervious (%): 14.3
R-3: Multi-Family Dwelling 0.3%
RM-4: Mobile Home Park 0.2%
RM-6: Medium Density Apartment |1.4%
T: Transportation 6.5%

City of Norman Stormwater Master Plan

Canadian River 2

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Drainage Area (sq. mi.): 2.62

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group| Percentage
A-1: General Agricultural 4.5% Commercial 0.5% A 1.0%
A-2: Rural Agricultural 33.3% Floodplain 15% B 58.1%
C-1: Local Commercial 0.5% High Density Residential 1.6% C 28.2%
C-2: General Commercial 0.1% Industrial 5% D 10.0%
I-1: Light Industrial 11.9% Institutional 0.2% w 2.7%
I-2: Heavy Industrial 0.3% Lake/ Floodplain 6.5% FEMA Flood Zone | Percentage
PL: Park Land 4.6% Low Density Residential 37.1% 100 21.5%
PUD: Planned Unit Development [3.3% Mixed Use 4.9% 500 25.7%
R-1: Single Family Dwelling 23.2% Open 2.1% Floodway 6.5%
RE: Residential Estates 6.5% Park 1% ]
RM-2: Low Density Apartment 2.1% Transportation 8.1% Impervious (%): 10.1
RM-6: Medium Density Apartment [1.6% Very Low Density Residential|18.3%
T: Transportation 8%
UNC: Unclassified 0.1%

City of Norman Stormwater Master Plan

Canadian River 3

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Drainage Area (sqg. mi.): 0.32

Current Zoning Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group| Percentage
A-1: General Agricultural |1% Country Residential 97.4% B 52.0%
A-2: Rural Agricultural 96.4% Transportation 2.6% D 46.9%
T: Transportation 2.6% W 1.1%

Impervious (%): 3.0

City of Norman Stormwater Master Plan

g o Canadian River 4
“4 g % Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Drainage Area (sg. mi.): 9.16

Current Zoning

Projected Landuse

Hydrologic Soil Group| Percentage

B 51.8%
C 1.8%
D 46.4%
w 0.1%

FEMA Flood Zone Percentage

100 6.7%
500 7.2%

Zoning Percentage Landuse Percentage

A-1: General Agricultural 0.33% Commercial 0.26%

A-2: Rural Agricultural 83.07% Country Residential 75.76%

C-2: General Commercial 0.01% Floodplain 4.99%

O-1: Office-Institutional 0.01% Institutional 0.01%

PUD: Planned Unit Development|0.34% Lake/ Floodplain 0.1%

R-1: Single Family Dwelling 6.23% Low Density Residential |6.23%

RE: Residential Estates 6.48% Open 0.05%

T: Transportation 3.27% Park 9.32%

TC: Tourist Commercial 0.24% Transportation 3.27%

Impervious(%): 3.6

City of Norman Stormwater Master Plan

Clear Creek

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Drainage Area (sq. mi.): 25.04

Current Zoning Projected Landuse
Zoning Percentage Landuse Percentage | |Hydrologic Soil Group| Percentage

A-1: General Agricultural 0.07% Commercial 0.17% B 30.4%
A-2: Rural Agricultural 93.79% Country Residential |36.36% Cc 1.0%
PUD: Planned Unit Development |0.16% Floodplain 0.3% D 35.3%
R-1: Single Family Dwelling 0.31% Institutional 0.22% w 33.3%
R-3: Multi-Family Dwelling 0.12% Lake/ Floodplain 33.7% FEMA Flood Zone | Percentage
RE: Residential Estates 3.59% Park 27.74% 100 41.7%
ROW: Right Of Way 0.12% Transportation 1.52% 500 44.4%
T: Transportatlon ' 1.67% Impervious (%): 2.1
TC: Tourist Commercial 0.17%

City of Norman Stormwater Master Plan

g o Direct Lake Thunderbird Runoff
“4 g % Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-0: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
0O-1: Office-Institutional
PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
R-1A: Single Family Attached Dwelling
- R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
I RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
s T: Transportation
B TC: Tourist Commercial
UNC: Unclassified
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Drainage Area (sqg. mi.): 3.52

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group Percentage
A-2: Rural Agricultural 85.2% Commercial 1.6% A 1.1%
R-1: Single Family Dwelling|6.6% Country Residential 48.6% B 67.7%
RE: Residential Estates 4.2% Floodplain 31.4% C 1.2%
T: Transportation 2.5% Low Density Residential 6.6% D 30.0%
TC: Tourist Commercial 1.6% Open 9.6% FEMA Flood Zone| Percentage
Park 2.3% 100 36.5%
500 36.6%

Impervious (%): 4.6

City of Norman Stormwater Master Plan

East Little River 1

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-0: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
0O-1: Office-Institutional
0 PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
R-1A: Single Family Attached Dwelling
R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
I RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
T: Transportation
I TC: Tourist Commercial
UNC: Unclassified
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Projected 2025 Landuse
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Drainage Area (sq. mi.): 32.69

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group Percentage

A-2: Rural Agricultural 52.44% Commercial 3.09% B 46.4%
C-2: General Commercial 0.15% Country Residential 0.92% C 2.1%
I-1: Light Industrial 2.99% Floodplain 0.55% D 38.6%
O-1: Office-Institutional 0.78% Industrial 2.99% wW 12.9%
PL: Park Land 30.56% Institutional 8.17%
R-1: Single Family Dwelling 8.42% Low Density Residential 9.4% FEMA Flood Zone | Percentage
T: Transportation 4.66% Open 39.3% 100 21.5%

Park 30.92% :

Transportation 4.66% Impervious (%): 1.7

City of Norman Stormwater Master Plan

Elm Creek

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-O: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
O-1: Office-Institutional
PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
R-1A: Single Family Attached Dwelling
R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
I8 RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
T: Transportation
I TC: Tourist Commercial
UNC: Unclassified
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Projected 2025 Landuse
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Drainage Area (sq. mi.): 52.27

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group| Percentage
A-2: Rural Agricultural 57.59% Commercial 0.35% A 0.9%
C-2: General Commercial 0.23% Country Residential 7.08% B 68.0%
C-0O: Suburban Office Commercial{0.02% Floodplain 1.38% C 7.1%
I-1: Light Industrial 0.46% Industrial 0.46% D 23.6%
O-1: Office-Institutional 0.46% Institutional 0.94% w 0.5%
. 0, I 0,
PL: Pa.lrk Land . . 1.09% Lake/ Flogdplaln- . 0.09% FEMA Flood Zone Percentage
R-1: Single Family Dwelling 32.64% Low Density Residential 64.45% 100 5 83%
RE: Residential Estates 0.86% Medium Density Residential |0.02% b
. 500 9.6%
T: Transportation 6.66% Open 16.56%
Floodway 1.51%
Park 2.03%
Transportation 6.64%

Impervious (%): 2.6

City of Norman Stormwater Master Plan

Hog Creek

Basin Statistics

I Prepared By: Vieux & Associates, Inc.
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Stella Rd

Zoning
A-1: General Agricultural
A-2: Rural Agricultural
I C-1: Local Commercial
I C-2: General Commercial
I C-3: Intensive Commercial
C-0: Suburban Office Commercial
I CR: Rural Commercial
I-1: Light Industrial
I-2: Heavy Industrial
M-1: Restricted Industrial
0O-1: Office-Institutional
PL: Park Land
PUD: Planned Unit Development
R-1: Single Family Dwelling
7 R-1A: Single Family Attached Dwelling
R-2: Two-Family Dwelling
R-3: Multi-Family Dwelling
RE: Residential Estates
RM-2: Low Density Apartment
I RM-4: Mobile Home Park
I RM-6: Medium Density Apartment
RO: Residence-Office
ROW: Right Of Way
a T: Transportation
B TC: Tourist Commercial
UNC: Unclassified
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Stella Rd
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Drainage Area (sq. mi.): 4.37

Current Zoning

Projected Landuse

Zoning Percentage Landuse Percentage Hydrologic Soil Group Percentage
A-2: Rural Agricultural 91.87% Country Residential |88.61% A 0.4%
R-1: Single Family Dwelling|2.45% Floodplain 5.95% B 45.3%
RE: Residential Estates 2.91% Lake/ Floodplain 0.54% C 7.0%
T: Transportation 2.76% Park 2.38% D 46.8%
Transportation 2.52% w 0.5%
FEMA Flood Zone Percentage
100 5.6%
500 5.9%

Impervious (%): 2.9

City of Norman Stormwater Master Plan
Hog Creek Arm

Basin Statistics

I Prepared By: Vieux & Associates, Inc.






