3.0

Inventory

3.1  History

Pre-European settlement stream conditions and morphology were inferred by examining notes
from the Public Land Survey, accounts of early settlers, and old aerial photos. That part of
Crystal Lake Township (Township 118 Range 21) outside of the Minneapolis survey and
Brooklyn Township (Township 199 Range 21) were first surveyed in 1855. Surveyors
conducting the PLS walked each section line, recording land conditions and features and setting
section and half section corners. Their notes can provide us with a snapshot of conditions prior
to intensive settlement, but are limited to features the surveyors encountered along section lines.
Another limitation is that the notes can vary widely in the amount of information recorded. Each
township was surveyed by a contract surveyor, and adjoining townships often were completed by
different surveyors. One surveyor may have taken copious notes while the surveyor in the
adjoining township may have taken minimal notes, which can make assembling a complete

picture difficult.

By 1855, the notes reveal, all of the land in
the corridor area had been claimed, and a
number of small farms were already
beginning to appear. The land cover was
generally prairie and what at the time was
called oak openings. Today oak openings
are called oak savanna, a now-rare
landscape that is transitional between
prairie and forest.

Savannas are grasslands with scattered trees
providing between 30 percent and 70
percent canopy cover, and are maintained
by fire. Bur oaks and a few other tree
species typical of oak savannas are fire
resistant. When a fire swept through a
savanna area, the maples, basswood, and

“The soil of this township (T118 R21) is about 2™
rate, the timber is a scattering of bur oak and brush
with a few spots of prairie. It joins the
Minneapolis survey on the east and borders on the
Mississippi River on the NE. The whole of said
fractional township is now claimed and occupied
with a number of fine farms, a few small streams
and a few small lakes.”

“This township (T119 R21) is mostly a rich, dry
prairie, some timber on the west side. The whole
township is claimed. The Mississippi River
borders on the east. There is a road running up
and down near the river through the township.
There are a few small lakes.”

-Public Land Survey Notes 1855

other fire-susceptible species burned but the oaks remained and the prairie species were
rejuvenated. Fire kept the Big Woods from spreading across the entire landscape.

Until settlers came and eliminated or managed the fires that routinely swept across prairies and
savannas, the landscape in the Shingle Creek area was flat prairie in lower creek area and gently
rolling savanna to wooded in the upper creek. Soils were generally sandy loam, with large areas
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of peat in the Palmer Lake Basin and other wetland areas. The “2" rate” soils described by the
public land surveyor were fine soils for the vegetable and flower farms that quickly were
established across the creek corridor area.

While there are no detailed maps or drawings of Shingle Creek showing its pre-European
development morphology, the PLS notations and township sketches provide some information.
The creek crosses section lines in several places, and at each crossing the surveyor notes the
location of the creek and its estimated width. At only one crossing is there a note about depth.
The township sketches depict Shingle Creek and Ryan Creek using a wavy line that indicates
generally a meandering stream.
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Figure 2: Public Land Survey of the Lower Shingle Creek Area. The Mississippi River is on the right
and the long shape in the center is Twin Lake; the top of the map is about 61st Avenue. Both Shingle
Creek and its tributary Ryan Creek are depicted with a way line that indicates in general they were
meandering streams. The bordered area shown on either side of the creek is described in the notes as a
“hay marsh.”
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The public land survey notes and maps suggest that early Shingle Creek was a shallow, heavily
meandering stream 10 feet wide or less that flowed through savanna and prairie in its upper
reaches. At one point, the surveyor noted the creek meandered across the section line five times
within 600 feet. Just north of Palmer Lake, the land became marshy and the creek widened.
South of Palmer Lake, the creek became wider than its current width, and flowed through
extensive wetlands that were sometimes more than a half-mile wide. At one location, in the
wide hay marsh south of where Brooklyn Center’s Civic Center and the Hennepin County
Brookdale Service Center now stand, the surveyor described the creek as being 75 feet wide.

In only one location did the surveyor record creek depth. The stream was recorded as being
three feet deep where it crossed the line between Sections 30 and 31, near the confluence of
Eagle and Bass Creeks. (Bass Creek is not depicted on the township map.)
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Figure 3: Public Land Survey of the Upper Shingle Creek Area. At right center is Palmer Lake, which is
depicted here and on early plat and other maps as a much larger open-water lake than the wetland with
two small open-water bays depicted after about 1900. It is likely early settlers attempted to drain the
shallow lake to create more arable land. Part of the road running diagonally across the township later
became Brooklyn Boulevard.
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Figure 4: Creek widths noted in the 1855 Public Land Survey compared to creek widths recorded in 2004.

An early photograph of Shingle Creek dating from about 1900, from the Minnesota Historical
Society photographic database, depicts Shingle Creek in an unknown location, probably
Minneapolis. The creek is meandering, but
appears to have been altered, perhaps dredged.
The landscape is open, with scattered trees.

In 1910 Hennepin County dredged and
straightened Shingle Creek from Xerxes Avenue
in Brooklyn Park through Brooklyn Center to
about Webber Park in Minneapolis as County
Ditch #13. An aerial photo from 1947 shows
that upstream of Xerxes Avenue the creek still
retained its meandering character, but as
Brooklyn Park began to develop in the 1950s the
creek was slowly channelized and confined. A
small dam just upstream of the northern Brooklyn  Figure 5: Shingle Creek around 1900.
Boulevard crossing was constructed in the late (Minnesota Historical Society)

1950s to provide for a small recreational pool. As

the channel was straightened in Brooklyn Park, two small drop structures were added to
accommodate elevation changes. In the late 1950s the creek in North Minneapolis was
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4.2 Stream Visual Assessment Protocol

The Stream Visual Assessment Protocol (SVAP) by the Natural Resources Conservation Service
assesses various factors on a scale of 1 to 10, with 10 being the reference condition. This
assessment protocol provides a basic level of stream health evaluation that is intended to be a
simple, comprehensive assessment of stream condition that maximizes ease of use. It is suitable
as a basic first approximation of stream condition. It can also be used to identify the need for

10.0

9.0 - <6.0 Poor
6.1-7.4 Fair
8.0 7.5-8.9 Good =
70 - >9.0 Excellent
6.0
5.0 1
4.0 -
3.0
2.0
1.0

0.0 —

1 2 3 4 5 6 7 8 9 10 10
Reach

Figure 15: Stream Visual Assessment Summary results

SVAP Rating

more accurate assessment methods that focus on a particular aspect of the aquatic system.
Because of its ease of use, it is a good tool for nontechnical persons to use to help with ongoing
monitoring.

The SVAP is weighted more towards the riparian and streambank conditions and habitat quality,
so reaches with wide, good quality riparian buffers such as Reaches 3 and 4 through the Palmer

Lake Basin and wide riparian wetlands will score better than Reach 6, for example, which flows
through a narrow, incised channel adjacent to commercial areas.

Not all factors are appropriate for each reach. The factors evaluated and the two ends of the
scoring continuum are:
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Table 3: Stream Visual Assessment Protocol Scoring

Assessment Factor

Highest Quality = 10

Lowest Quality =1

Channel condition

Hydrologic alteration

Riparian zone

Bank stability

Water appearance

Nutrient enrichment.

Barriers to fish
movement

Instream fish cover

Pools

Insect/invertebrate
habitat

Canopy cover

Riffle embeddedness

A natural channel with no structures
and no evidence of downcutting or
excessive lateral cutting.

Flooding occurs every 1.5 — 2 years, no
dams or structures are present, the
stream has access to the floodplain, and
the channel is not incised.

Natural vegetation extends at least two
active channel widths on each side of
the stream.

Banks are stable, low, and one-third or
more of eroding surface area of bank
bends is protected by roots.

Water is clear or light tea-colored with
visibility 3-6 feet, with no oil sheen or
film on objects

There is clear water, a diverse aquatic
plant community, and little algal
growth.

There are no barriers.

There are more than 7 cover types
available. Cover types include:
logs/large woody debris; deep pools;
overhanging vegetation; boulders/
cobble; riffles; undercut banks; thick
root mats; dense macrophyte beds; or
isolated/backwater pools.

Deep and shallow pools are abundant,
greater than 30 percent of the pool
bottom is obscure due to depth, or the
pool is at least 3 feet deep.

At least 5 types of habitat are available
Habitat includes: fine woody debris;
submerged logs; leaf packs; undercut
banks; cobble; boulders; or coarse
gravel.

25-90 percent of the water surface is
shaded and there is a mix of conditions.
Gravel or cobble are less than 20
percent embedded.

The channel is actively downcutting or
widening, more than 50 percent of the reach is
riprapped or channelized, or dikes or levees
prevent access to the floodplain.

The channel is deeply incised, floodplain access
is prevented, or flooding occurs from a 1-year
event or less.

Natural vegetation is less than a third of the
active channel width on each side.

Banks are unstable and typically high, bends
and straights are actively eroding with slope
failures and falling trees

Water has a very turbid or muddy appearance
most of the time and visibility is less than 0.5
feet. There may be obvious water pollution,
floating algal mats, surface scum or sheen, or
strong odors.

The water is pea green, gray, or brown with
dense stands of macrophytes or severe algal
blooms.

There are drop structures, culverts, or dams
with a greater than one foot drop within the
reach.

There is none or one type available

Pools are absent or the entire bottom is
discernable.

None to one type available.

Less than 25 percent of the surface is shaded.

Riffles are completely embedded.

(Natural Resources Conservation Service 1998)
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Table 4: Stream Visual Assessment Protocol Results

e 8 8 o :é
g o 2 |2 |2 5 |3
c 2 | X o 0o o0 e x c
3 GRS s |55 | S S S S
S s 5 | E8 | 8% |5 |2 |Zs | 2% 8%
So |x3 |IE|S5 | &8 |22 |8 |58 |E3 &8
=4 O® ©T | ax X m (ol 0 g Oz » gl 8
Assessment | o = | =2 | TS | o I 9 % s s
Factor - O N} =t < 0 + © m ~ O o + o] 98
Channel
Condition 7 3 7 7 5 5 2/5 4/8 7 8/3
Hydrologic
Alteration 7 9 5 9 5 5/3 7 7/9 7 8/3
Riparian Zone | 8/3* 3 9 10/4 5 5/8 1/9 10 8 8/3
Bank Stability 8 7 4 7 5 712 6 7/10 8 7
Water
Appearance 5 2 2 5 3 3 2/5 6 - 5/-
Nutrient
Enrichment 7 3 5 7 - 7 5/8 8/5 - 71-
Fish Barriers 3 10 10 10 1 1 1 5/1 1 5
Instream Fish
Cover 3 3 5 7 3 1/4 2/5 3 1 5/2
Pools 3 2 2 3 3 3 3 3 1 7/1
Insect Habitat 3 3 8 7 3 2/5 4 5 1 5/1
Canopy Cover 1 1 9 5/1 8 37 10 8/5 1 1/10
Riffle
Embeddedness 8 ) 8 ) 8 ) i i ) i
Total 63/58 46 74 77167 49 42/48 | 43/63 | 66/65 | 35 66/35
Mean Score 5.04 4.18 6.08 6.54 4.45 4.09 4.81 5.95 |3.89|6.0/3.18
N1 e 4474 | 1354 | 22.8 | 2032 | 31.67 | 1347 | 17.43 | 26.85
Comments Reach 9 and
France Ave to
Ryan Lake
were dry

*Where two scores are shown, subreaches within a reach were significantly different.
** The first score is for the segment between Lower Twin Lake and France Avenue, the second for the
segment between France Avenue and Ryan Lake.
***MPCA M-IBI threshold for impairment is a score below 54.

Note:

Factors are scored on a scale of 1-10, with 10 being the reference condition. Cells with more

than one rating indicate that subareas within the reach vary significantly on that factor. An average is

used when computing the mean score.

Mean score

<6.0

6.1-7.4

7.5-8.9
>9.0

Poor
Fair
Good
Excellent
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4.3  Rapid Bioassessment Protocol

The Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton,
Benthic Macroinvertebrates, and Fish (RBP) was developed by the Environmental Protection
Agency with the assistance of a Technical Experts Panel of various experts in their fields. The
protocols are intended to provide a cost-effective means of assessing biological integrity of
streams, and are a synthesis of methods successfully used across the United States and current
research. They are intended to be used for:

Characterizing the existence and severity of impairment to the water resource
Helping to identify sources and causes of impairment

Evaluating the effectiveness of control actions and restoration activities
Supporting use attainability studies and cumulative impact assessments
Characterizing regional biotic attributes of reference conditions

O O O O ©°

The RBP assesses various factors on a scale of 0 to 20, with 20 being the reference condition. A
total of 200 points is possible. The RBP more heavily weights stream channel physical
conditions.

140
166-200 Optimal
120 113-166  Suboptimal
60-112  Marginal
60< Poor
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Figure 16: Rapid Bioassessment Summary Results

Reaches 5, 6, and 7 scored lower than other reaches because the channels have been altered,
there is sediment deposition and aggradation, and the streambanks lack vegetative protection.

The factors evaluated and the two ends of the scoring continuum are:
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Table 5: Rapid Bioassessment Protocol Scoring

Assessment Factor

Optimal =20

Poor =0

Substrate/cover

Pool substrate
characterization

Pool variability

Sediment deposition

Channel flow status

Channel alteration

Channel sinuosity

Bank stability (score
each bank 0-10)

Vegetative protection
(score each bank 0-
10)

Riparian vegetative
zone width (score
each bank 0-10)

Greater than 50 percent of the substrate
is favorable for colonization and fish
cover. Habitat includes: mix of snags;
submerged logs; undercut banks;
cobble; habitat at a stage to allow full
colonization (not new fall or transient).
There is a mixture of substrate particles
with gravel and firm sand prevalent.
There is an even mix of pools present.
Pool types are large-shallow, large-
deep, small-shallow, small-deep.

There is little or no enlargement of
islands or point bars and less than 20
percent of bottom affected by sediment
deposition.

Water reaches base of both banks and
minimal substrate is exposed

Channelization or dredging is minimal

The bends in the stream increase the
stream length 3-4 times longer than if it
was in a straight line.

Banks are stable and evidence of
erosion is minimal.

More than 90 percent of streambank

surfaces and immediate riparian zone
covered by a variety of all classes of

native vegetation.

Width is greater than 18 meters and
human activities have not impacted
zone.

Less than 10 percent stable habitat, where the
lack of habitat is obvious.

Pool substrate is hard-pan clay or bedrock.

The pools are small-shallow or absent.

There are heavy deposits of fine material,
increased bar development, more than 80
percent of the bottom changing frequently.

There is little water in channel and mostly
present as standing pools.

Banks are shored with gabion or cement, over
80 percent of the reach is channelized and
disrupted.

The channel is straight, where the waterway has
been channelized for a long distance.

Banks are unstable with many eroded areas,
obvious bank sloughing, and 60-100 of bank
has erosional scars.

Less than 50 percent of streambank is covered
by vegetation, is disrupted, or is removed to 5
centimeters in height or less.

The zone width is less than 6 meters, where
there is little to no riparian vegetation due to
human activities.

(Barbour et al, 1999)
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