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4.1.5.1.3. Levee System #3, Signature Point, RM 22.77-23.18 (Right BANK)
Levee system #3 is comprised of the Signature Point levee on the right bank from RM 22.77 to 23.18,
and primarily protects a golf course and a large apartment complex, plus other commercial and
residential areas.

Riparian vegetation cover types are shown for this levee system in Table 7 and Figures 4-19 and 4-20.For
levee system #3, approximately 23% of land within the 200-foot riparian zone, totaling 16.9 acres is
impervious surface – roads, parking lots, or buildings. Approximately 34% of the vegetation cover is
grass, approximately 16% is shrubs, and approximately 19% is trees. The shrub cover is dominated by
non-native blackberry and the grass cover is dominated by reed canary grass or mowed grass (golf
course). The tree cover occurs primarily at the apartment complex as single lines of trees (typically less
than 50 feet in height).

Table 7. Vegetation cover types for Levee System #3, Signature Point.

Vegetation Cover Type System 3 (acres)
Percent of Levee

Area

Agriculture - -

Bare Earth 4 6%

Grass 24.7 34%

Impervious 16.9 23%

Ornamental 0.8 1%

Other 0.3 0%

Shrubs 11.7 16%
Trees 13.9 19%

Totals 72.3 100%

Figure 4-19. Distribution of vegetation cover types for Levee System #3.
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Figure 4-20. Riparian vegetation polygons for Levee System #3.
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4.1.5.1.4. LEVEE SYSTEM #4, HORSESHOE BEND, RM 24.25-26.09 (RIGHT BANK)
Levee system #4 is comprised of the Horseshoe Bend levee on the right bank from RM 24.25 to 26.09.
This levee system protects a variety of mixed land uses including commercial, light industrial, and a
mobile home park. Riparian vegetation cover types are shown for this levee system in Table 8 and
Figures 4-21 and 4-22. For levee system #4, approximately 38% of land within the 200-foot riparian
zone, totaling 17.9 acres is impervious surface – roads, parking lots, or buildings. Approximately 16% of
the vegetation cover is grass, approximately 19% is shrub, and approximately 16% is trees.

Trees are typically less than 50 feet in height – recent plantings have all been shrub species. The grass
and shrub cover is dominated by non-native blackberry and reed canary grass.

Table 8. Vegetation cover types for Levee System #4.

Vegetation Cover Type System 4 (acres)
Percent of Levee

Area

Agriculture - -

Bare Earth 3.3 7%

Grass 7.3 16%

Impervious 17.9 38%

Ornamental 1.9 4%

Other 0.4 1%

Shrubs 8.7 19%

Trees 7.5 16%
Totals 47 100%

Figure 4-21. Distribution of vegetation cover types for Levee System #4.
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Figure 4-22. Riparian vegetation polygons for Levee System #4.
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Table 9 shows how the riparian vegetation cover types compare between the PL84-99 levee systems and
the rest of the Reach 2 riparian zone and the percentage that the PL84-99 levees occupy of Reach 2 for
each cover type. The PL84-99 levee systems occupy approximately 50% of the riparian zone in Reach 2.
The bare earth, grass, impervious, ornamental, and other cover types are more predominant in the
PL84-99 levee system than in the reach as a whole, while the shrub and tree cover types are less
predominant in the levee systems than in the reach as a whole.

Table 9. Riparian vegetation cover types on PL84-99 levees compared to Reach 2 as a whole.

Riparian Cover
Type

Reach 2
(acres)

Percent of
Reach 2

PL84-99 Levee
Systems in

Reach 2
(acres)

PL84-99
Percent of

Reach 2

Agriculture 23.4 3% -- --

Bare Earth 32.2 4% 21.1 66%

Grass 156.3 21% 87.6 56%

Impervious 223.4 31% 123.2 55%

Ornamental 11.4 2% 7.0 61%
Other 2.2 0% 1.4 64%

Shrub 152 21% 63.8 42%

Trees 128.8 18% 50.9 40%

Totals 729.7 100% 362.3 50%

4.1.5.2. RIPARIAN VEGETATION IN REACH 3
Reach 3 includes one PL84-99 levee system. The Reach 3 riparian zone is dominated by trees (41%), then
impervious surfaces (17%) and shrubs (15%) as shown in Table 10 and Figure 4-23. In Reach 3, the
forested riparian areas are typically between 50-100 feet in width along the closest 100 feet to the river.
It is rare that tree patches extend the entire 200-foot width of the riparian zone. Patches of trees are
typically 50-100 feet in height and extend from 800 to over 6,000 feet along the river, but have gaps of
1,000 feet or more between patches. The right bank has much more forested riparian zone than the left
bank, which means that many of the trees provide less shading benefits due to long sun exposure from
the west. Figures 4-24 and 4-25 shows the riparian vegetation polygons for Reach 3. Figure 4-26 shows a
representative section of Reach 3 with tree heights shown – the majority of trees are between 50-100
feet in height (approximately 46 acres), with only 5 acres greater than 100 feet and 7 acres less than 50
feet.

Table 10. Riparian vegetation cover types in Reach 3.

Riparian Cover
Type

Reach 3
(acres)

Percent of
Reach 3

Agriculture 6.3 2%

Bare Earth 5.2 2%

Grass 39.9 14%

Impervious 48.8 17%

Ornamental 10.9 4%

Other 16 5%

Shrub 44.4 15%

Trees 121.2 41%

Totals 292.7 100%
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Figure 4-23. Distribution of riparian vegetation cover types in Reach 3.
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Figure 4-24. Riparian vegetation types in downstream half of Reach 3 (3A).
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Figure 4-25. Riparian vegetation types in upstream half of Reach 3 (3B).
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Figure 4-26. Tree height classes from RM 26-28.
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4.1.5.3. LEVEE SYSTEM #5, RM 28.6-30.79 (LEFT BANK)
Levee system #5 is comprised of three levee segments on the left bank of the river in Reach 3: 1)
Brannon Park-Reddington levee from RM 28.6 to 29.18; 2) Galli’s levee from RM 29.5 to 29.71; and 3)
Dykstra levee from RM 29.71 to 30.79. This levee system primarily protects single family residential
housing in the City of Auburn. Riparian vegetation cover types are shown for this levee system in Table
11 and Figures 4-27 and 4-28.In levee system #5, approximately 33% of land within the 200-foot riparian
zone, totaling 17 acres is impervious surface – roads, parking lots, or buildings. Approximately 17% of
the vegetation cover is grass and shrubs, each, and approximately 22% is trees.

The majority of levees have undergone recent repair (since 2008) and feature young shrub and planted
trees. There is one large patch of trees on the lower end of the levee system that is approximately 3,500
feet in length, nearly 200 feet in width, with trees ranging from 50 to 100 feet high and some over 100
feet high. This is the best patch of trees in the PL84-99 levee systems. Other trees along levee system #5
are typically individual trees.

Table 11. Vegetation cover types for Levee System #5.

Vegetation Cover Type System 5 (acres)
Percent of Levee

Area

Agriculture -

Bare Earth 0.7 1%

Grass 8.9 17%

Impervious 17 33%

Ornamental 5.2 10%

Other 0.2 0%

Shrubs 8.6 17%

Trees 11.6 22%

Totals 52.2 100%

Figure 4-27. Distribution of vegetation cover types for Levee System #5.
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Figure 4-28. Riparian vegetation polygons for Levee System #5.
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Table 12 shows how the riparian vegetation cover types compare between the PL84-99 levee systems
and the rest of the Reach 3 riparian zone and the percentage that the PL84-99 levee occupies of Reach 3
for each cover type. The one PL84-99 levee system present comprises approximately 18% of the riparian
zone in Reach 3. The grass, impervious, and ornamental cover types are more predominant in the PL84-
99 levee system than in the reach as a whole, while the bare earth and tree cover types are less
predominant in the levee systems than in the reach as a whole; shrub cover is fairly similar on the levee
system as compared with the rest of the reach.

Table 12. Riparian vegetation cover types on PL84-99 levees compared to Reach 2 as a whole.

Riparian Cover
Type

Reach 3
(acres)

Percent of
Reach 3

PL84-99
Levees in
Reach 3
(acres)

PL84-99
Percent of

Reach 3

Agriculture 6.3 2% -- 0%

Bare Earth 5.2 2% 0.7 14%

Grass 39.9 14% 8.9 22%

Impervious 48.8 17% 17 35%
Ornamental 10.9 4% 5.2 48%

Other 16 5% 0.2 1%

Shrub 44.4 15% 8.6 19%

Trees 121.2 41% 11.6 10%

Totals 292.7 100% 52.2 18%

A detailed comparison of PL84-99 levee system vegetation cover and native and non-invasive species is
provided in Appendix C. Within Reaches 2 and 3, the PL84-99 levee systems represent approximately
40% of the riparian zone, non-PL84-99 levees/revetments represent approximately 25% of the riparian
zone, and non-leveed or revetted areas represent the remaining 35% of the riparian zone. The PL84-99
levee systems are dominated by grass and impervious surfaces (Table 13 and Figure 4-29). The non-
leveed or revetted areas are dominated by trees and shrubs, although impervious area is still high.
Surprisingly, the other leveed and revetted areas have nearly equal dominance by trees, shrubs, grass,
and impervious areas.

Table 13. Riparian vegetation cover types comparison for leveed and non-leveed areas.

Riparian Cover
Type

No Levees or
Revetments

(acres)

PL84-99
Levees (acres)

Other Levees
(acres)

Revetments
(acres)

Agriculture 21.7 0.0 0.1 8.0

Bare Earth 8.4 21.7 0.5 6.7

Grass 43.1 96.7 12.5 43.9

Impervious 71.3 140.2 12.4 48.3

Ornamental 4.7 12.3 1.7 3.6

Other 15.6 1.4 0.0 1.1

Shrub 73.9 72.3 5.0 45.3

Trees 124.6 62.5 16.8 46.1
Totals 363.2 407.1 49.0 203.0
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Figure 4-29. Comparison of percent riparian vegetation cover for PL84-99 levee systems and non-levee
system areas (Reaches 2 and 3 only).

4.1.5.4. IMPLICATIONS AND PRIORITIES

Providing forested riparian vegetation is a critical need to provide shade to the river, cover and
overhanging vegetation over the aquatic habitat, and to contribute large wood over the long-term to
the system. There is very limited tree cover in the majority of the Lower Green River and it is very
important to restore riparian tree cover wherever possible to promote shading and cover. However,
there are several good patches of trees, especially in Reach 3, so protecting the existing patches and
then supplementing key gaps is an important consideration for developing SWIF alternatives.

4.1.6. STREAMFLOW

Streamflows in the Lower Green River were highly altered following the diversion of the White River into
the nearby Puyallup River in 1911. This diversion, which was stabilized and made permanent by
construction of the Auburn Wall, is estimated to have reduced flows in the lower 15 miles of mainstem
Green River channel by approximately 50% (Kerwin and Nelson 2000). The White River’s glacial origin
provided snow and ice melt well into the summer months, which had important effects on summer base
flows and water temperatures in the Lower Green River. The volume of flow has a key effect on how
much solar radiation can increase water temperatures; thus, higher flows in the river would be more
likely to maintain cooler water temperatures. An estimate of the volume of flow required to meet water
quality standards (17.5 C) was calculated by Massman (2013); during a warm year, over 2,500 cfs would
be needed to maintain cooler temperatures and during a cooler year, over 1,300 cfs would be needed.

Flows were further modified in 1911 following construction of the Tacoma Diversion at RM 61, which
reduced in-channel flows by about 113 cfs, or 12% of the average annual flow (King County and WRIA 9
2005). The flow characteristics of the Middle and Lower Green River were further altered after the
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Howard Hanson Dam was completed in 1964. This major storage reservoir captures most high flow
events and also traps wood and sediments (including spawning gravels) reducing supplies to
downstream reaches of the Green River. Although the frequency of intermediate flow events has
increased due to storage of peak flows in the reservoir, the truncation of higher flows has reduced
channel-forming processes that are important for channel migration, sediment transport, and flushing of
fines from spawning gravels. In addition to these flow-related effects, the lack of fish passage facilities
at Howard Hanson Dam prevents migration of anadromous fish into the upper watershed.

A significant modification to Howard Hanson Dam was authorized in 1999 to support water supply and
ecosystem restoration. The Howard Hanson Dam Additional Water Storage project (AWSP) was
authorized in Section 101(b) (15) of the Water Resources Development Act of 1999 (Public Law 106-53,
17 August 1999). Phase 1 of the AWSP provides an additional 20,000 acre-feet (ac-ft) for water supply
for Tacoma and raises the conservation pool to an elevation of 1167.0 feet. The current authorization
also provides features for ecosystem restoration and compliance with ESA, such as the construction of a
new fish passage facility and various habitat improvement sites upstream and downstream of the dam.
The non-water supply components of the project are intended to promote the reestablishment of self-
sustaining runs of ESA-listed salmon in the watershed above Howard Hanson Dam for the first time since
1912. Tacoma has constructed a fish passage/collection facility at the Tacoma Diversion. Water was first
stored to an elevation of 1167.0 feet for municipal and industrial water supply purposes in 2007. The
elevation 1167.0 pool has been maintained during each conservation season through 2013.

Under the current authorization, Phase 2 of the AWSP would store an additional 12,000 acre-feet of
water and is divided into 2,400 acre-feet for water supply and 9,600 acre-feet for low-flow
augmentation. Phase 2 would raise the pool elevation to 1177.0 feet in the spring for release in the
summer and fall. Phase 2 cannot be completed until the Phase 1 water supply implementation is
completed. Phase 2 water supply includes habitat construction projects that are required to mitigate the
project effects. Construction of Phase 2 could be several years in the future.

Completion of Phases 1 and 2 is dependent on reauthorization of the project because the current
estimated costs exceed the amount authorized. The downstream fish passage facility at Howard Hanson
Dam has not been completed due to the high costs of the original design and currently does not have a
completed design for an alternate facility.

4.1.6.1. IMPLICATIONS AND PRIORITIES

The Green River SWIF cannot have a substantial effect on streamflows in the basin; although higher
flows would help to maintain cooler water temperatures as it takes more solar radiation energy to heat
up larger volumes of water. However, providing floodplain connections can help to reduce velocities and
provide off-channel refugia during moderate-high flow releases from Howard Hanson Dam. Providing
fish passage into the upper basin is also a critical need to ensure there is sufficient spawning habitat in
the overall watershed to support sustainable salmonid populations.

4.1.7. GROUNDWATER

Groundwater can be an important source of flow into the river during low flow periods. King County and
WRIA 9 (2005) cite two studies of groundwater (Pacific Groundwater Group 1999 and Brown and
Caldwell 1989) that identified substantial groundwater flow into the Green River along the former White
River channel (RM 31-32) and in the Middle Green River (RM 48 to 52) where numerous springs
discharge to the river. The porous nature of the soils along the former White River channel (NRCS 2014)
such as Everett gravelly sandy loam would allow groundwater flows. It would be important to maintain
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