Arundo donax: Distribution and Impact Report
(Monterey to San Diego)

A California Invasive Plant Council (Cal-IPC) Project
Funded by CA State Water Boards

Project authors/coordinators:

Jason Giessow, Dendra Inc
Jason Casanova, CWC
Rene Leclerc, Northwest Hydrolic Consultants
Doug Johnson, Cal-IPC

REPORT ONLINE AT: www.cal-ipc.orqg




Program area. Coastal watersheds
Monterey to San Diego

1. Map in high resolution (foundation)

7. Describe and calculate impacts across
study area:

. Water use (transpiration)

. Bilomass

. Fire

. Hydrology, geomorphology (next talk)
Biotic (Federally listed species)

. Cost to Benefit analysis

. Watershed priority and capacity (see report)
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Arundo mapped in study area



Four species mapped in study area



Treated Arundo Untreated Arundo Total Arundo
Watershed/Hydrological | Total Area —— —— T Percent
Units (Acres) LLTE Net Acres Lo Net Acres LT Net Acres treated
Acres Acres Acres
Calleguas 220,527 1.4 1.4 230.0 227.7 231.5 229.1 1%
Carlsbad HU 135,753 98.7 98.7 49.2 49.2 147.9 1479 | 67%
Los Angeles River 533,834 16.3 16.3 116.5 115.1 132.8 1314 | 12%
Salinas 2,272,492 137.4 1064 |[1,868.7 |1,2253 d2.0061 D 1,331.7 L 8% |
San Diego 278,977 56.2 56.2 94.0 93.3 150.2 1495 | 38%
San Dieguito 221,555 89.8 89.8 85.2 85.2 175.0 1750 | 51%
San Gabriel River 456,886 0.0 0.0 44.5 44.3 44.6 44.3 0%
San Juan 317,261 13.2 13.1 161.9 160.3 175.2 173.4 8%
San Luis Rey 358,662 | 612.4 612.4 71.4 714 d_ 683.9 83.9 90% |
Santa Ana! 1,752,490 | 1,083.1 | 1,006.9 |1,640.7 |1,526.8 2,533.8 | 40%
Santa Clara 1,037,141 0.3 0.3 |1,081.0 [1,0185 1,081.3 D 1,018.8 E’O% B
Santa Margarita 475,449 | 684.7 684.7 4.2 42 4 688.9 688.9 1 99% |
South Coast 240,092 7.8 7.8 22.0 22.0 29.8 298 | 26%
Sweetwater 146,781 5.7 5.7 36.7 36.1 42.3 41.8 | 14%
Tijuana’ 299,181 41.1 41.1 94.5 89.5 135.6 130.6 | 31%
Ventura River 144,669 | 143.6 117.4 188.4 132.5 332.0 2499 | 47%
Totals: | 14,458,055 » 2,861.9 5001.8 ( 89072 ) 7.863.7 ‘




Impact: Water use and Biomass










Location

LAl (m2
leaf/m2

Peak (mid-day)

El (mmol/m2/s)

Estand
(mm/day) or

Cal-IPC
(this study)

Abichandani
2007

Watts 2009

Spencer 2006

Southern CA

Santa Clara,
(@Y

Rio Grande,
TX

16 sites, US
(leaf area
Northern CA)

ground)

15.8 Used 4.03
4.03 ave across
sites
14.25 (1.89 to 5.80)
season and wet
vs dry
4.3 ave across
4.1 (3.4-6.1) f———
and 4.5
(1.6 - 8.4) season
11.22 Used 4.03

(I/m2/day)

40.0

41.1
(36.4)

9.1
(11.0)

28.3



dry mass

2
U.S. - Biomass of 17.1 kg/m
13 sites across US  stands in field 171 tiha Spencer 2006
76 US t/ac
U.S. - 14 sites, _ 15.5 kg/m?
6 coastal Biomass of :
: . 155 t/ha This study
watersheds in stands in field
69 US t/ac

southern CA
3.6 t0 16.7 kg/m?

India thZ)nrggsiic?;el g 36 to 167 t/ha Sharma et al. 1998
16 to 74.3 US t/ac
Southern CA Annual yield 49 t/ha Ambrose & Rundel
(Santa Clara) (post fire) 21.8 US t/ac 2007
Willow forest 4-8 t/ac (annual)

(as crop) 15 t/ac (4 year growth) Turhollow 1999

Switch grass 5 t/ac Turhollow 1999



Impact: Fire

Camps on San Luis Rey Watershed






Homeless encampments

Encampments in Arundo stands

Fires that started in Arundo

Arundo stands (current and historic)
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| Camps | People | Time Frame

San Luis Rey 2000-2009
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Fires that start in Arunda Fire: Arundo Fire: Riparian Suppression: Supp ressIom: All Riparian
Arundo Riparian Impacts
Gross | Annual 10 | Annual 10 Annual 10 Annual 10 A
: , nnual | 10 year
Watershed Arundo | burnac | year | burnac | year | impactedac | year | impacted ac | year ac fotal
Acres | (0.8%) | total | (1.1%) | total (0.068%) | total | (0.051%) | total
Calleguas 231.5 19 | 185 25 | 255 0.2 1.6 0.1 12 4.7 46.7
Carlsbad 1479 12 | 1138 16 | 163 0.1 1.0 0.1 0.7 3.0 29.8
Los Angeles River 132.8 1.1 | 106 1.5 | 146 0.1 0.9 0.1 0.7 2.7 26.8
Otay 18.6 0.1 1.5 0.2 2.1 0.0 0.1 0.0 0.1 0.4 38
Penasquitos 236 0.2 19 0.3 2.6 0.0 0.2 0.0 0.1 0.5 48
Salinas! 2006.1 16 | 16.0 22 | 221 0.1 14 0.1 1.0 4.0 40.5
San Diego 150.2 12 | 120 1.7 | 165 0.1 1.0 0.1 0.8 3.0 303
San Dieguito 175.0 14 | 140 19 | 192 0.1 12 0.1 0.9 3.5 353
San Gabriel 44.6 0.4 3.6 0.5 4.9 0.0 0.3 0.0 0.2 0.9 9.0
San Juan 175.2 14 | 140 19 | 193 0.1 12 0.1 0.9 3.5 353
San Luis Rey 683.9 55 | 547 75 | 752 0.5 4.7 0.3 34 13.8 138.0
Santa Ana 27239 21.8 | 2179 30.0 |299.6 1.9 18.5 14 13.6 550 | 5497
Santa Clara 1081.3 8.7 | 86.5 11.9 | 1189 0.7 74 0.5 54 21.8 | 2182
Santa Margarita 2 688.9 0.6 5.5 0.8 7.6 0.0 0.5 0.0 0.3 14 13.9
Santa Monica 18.6 0.1 1.5 0.2 2.0 0.0 0.1 0.0 0.1 0.4 38
South Coast 29.8 0.2 24 0.3 33 0.0 0.2 0.0 0.1 0.6 6.0
Sweetwater 423 0.3 34 0.5 4.7 0.0 0.3 0.0 0.2 0.9 8.5
Tijuana 135.6 1.1 | 108 1.5 | 149 0.1 0.9 0.1 0.7 2.7 274
Ventura 332.0 2.7 | 26,6 37 363 02 2.3 02 L7 | 67 | 670
Totals: | 8,841.7 @ 513.3 70.6 | 705.8 44 43.6 3.2 321 [ 129.5 |1,294.8

D







Fires that start in < Wildfires that burn Combined Arundo
Gross Arundo \Arundo fire totals

Watershed Arundo Burned Burned Burned Burned Burned Burned

Acres Arundo Arundo Arundo | Arundo | Arundo | Arundo

acreage™ acreage acreage | acreage acreage acreage

(1 yr) (10 yrs) (1 yr) (10 yrs) (1 yr) (10 yrs)
Calleguas 231.5 1.9 18.5 7.2 71.5 9.00 90.0
Carlsbad 147.9 1.2 11.8 - - 1.18 11.8
Los Angeles River 132.8 1.1 10.6 - - 1.06 10.6
Otay 18.6 0.1 1.5 0.1 0.5 0.20 2.0
Penasquitos 23.6 0.2 1.9 - - 0.19 1.9
Salinas! 2.006.1 1.6 16.0 - - 1.60 16.0
San Diego 150.2 1.2 12.0 - - 1.20 12.0
San Dieguito 175.0 1.4 14.0 13.5 134.9 14.89 148.9
San Gabriel 44.6 0.4 3.6 - - 0.36 3.6
San Juan 175.2 1.4 14.0 - - 1.40 14.0
San Luis Rey 683.9 5.3 54.7 1.6 15.6 7.03 70.3
Santa Ana 2,723.9 21.8 217.9 9.6 95.7 31.36 313.6
Santa Clara 1,081.3 8.7 86.5 22.1 220.5 30.70 307.0
Santa Margarita -3 688.9 0.6 55 - - 0.55 5.5
Santa Monica 18.6 0.1 1.5 - - 0.15 1.5
South Coast 29.8 0.2 2.4 - - 0.24 2.4
Sweetwater 42.3 0.3 34 0.6 6.0 0.94 9.4
Tijuana 135.6 1.1 10.8 - - 1.08 10.8
Ventura 332.0 2.7 26.6 - - 2@5r 26.6

Totals: 8.841.7 51.3 513.3 54.5 544.7 Q&S 1,058.0 N
% of Gross Ac: 5.8% 6.1% 12% _




Flow duration curves plotted by decade at the
Ysidora gage (11046000). Santa Margarita River




Historic analysis:
Example from Salinas
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Historic analysis outcome (generalized)

1. Many of the study systems had significantly less riverine area
2. Channel/bar areas are a smaller proportion of system

3. Floodplain areas are larger proportion of system

4. Systems are wetter (more vegetated)

Arundo exploits wetter hydrology and abundance of floodplain areas



Percent of system invaded (lower portions of watershed)
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Geomorphologic

Class

Arundo
Present:
Gross

Geomorphology
Mapped (Current Day): | Arundo
Gross Acres

Low flow channel
Bar/channel
Floodplain

Low terrace

Upper terrace

Total:

ACres
63

165
4,221
2,176

206
6,831

3,393 1.5%
6,575 1.5%
18,263
12,424
4,085 4.8%
44,741



_ Average Flow Velocity
Scenario Average Depth

1 — Arundo Infestation Deeper Faster Slower
2 — Native Vegetation (baseline) (baseline) (baseline)
3 — Bare Floodplain Shallower Slower Faster

4 — 1997 Floodplain Variable Variable Variable



Channel: Stream Power (sed trans) Floodplain: Stream Power (sed trans)

Flow E Arundo | Native Bare Mix Arundo Native Bare Mix
ow Event 1997 1997

S-year

10-year

1.00 0.86
25-year

1.00 0.80 1.10
50-year

1.00 0.77 1.13
100-year

1.00 0.74 1.14
Average
Annual

1.00 0.83



Impact: Biotic

22 Fed Listed
Species
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Least Bell's vireo

Arroyo toad

S.Western willow flycatcher
Steelhead

Tidewater goby

Western snowy plover

San Diego ambrosia

Santa Ana sucker

Western yellow-billed cuckoo
CA gnatcatcher

Light-footed clapper rail

CA least tern

S.Jacinto crownscale
Spreading navarretia
Belding's savannah sparrow
Unarmored 3spine stickleback
CAred-legged frog

Mtn yellow-legged frog
Nevin's barberry

CA tiger salamander

Marsh sandwort

S.Joaquin kit fox

Cumulative Impact Score by Species
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Estimated Benefits of controlling Arundo (peak distribution)

Flood Wildfire:
Watershed Water' use Sediment da.mage: Arun.do fires S00K per Habitat rest Beac.h 10 year
10 yr removal bridge & 10 yr total 200 ac 25K debris benefit
levee
Calleguas 2,290,974 | 250,000 2,500,000 2,647,254 578,711 5,226,429 - 13,493,368
Carlsbad 1,478,605 - 0 1,691,321 369,736 3,376,431 - 6,916,093
Los Angeles 1,313,470 | 250,000 1,000,000 1,518,553 331,968 2,996,281 328,125 7,738,397
Otay 185,848 - 0 213,205 46,608 424270 - 869,931
Penasquitos 235,419 - 0 270,114 59,049 537,429 - 1,102,011
Salinas 13,314,032 | 1,000,000 4,400,000 3,196,956 501,000 32,857,393 - 55,269,381
San Diego 1,494,312 - 500,000 1,717,948 375,557 3,410,654 - 7,498,471
San Dieguito 1,749,387 - 0 2,001,092 437,455 3,994,761 - 8,182,694
San Gabrel 442,969 | 250,000 1,000,000 509,607 111,404 1,010,978 328,125 3,653,083
San Juan 1,733,768 - 400,000 2,003,022 437,876 3,955,339 - 8,530,006
San Luis Rey 6,837,215 | 500,000 1,200,000 7,820,834 1,709,696 15,612,946 328,125 34,008,816
Santa Ana 25,332,010 | 250,000 5,000,000 31,150,080 6,809,654 57,433,784 - 125,975,527
Santa Clara 10,185,377 - 2,900,000 12,365,274 2,703,147 23,122,958 328,125 51,604,881
Santa Margarita 6,887,344 - 2,300,000 1,097,819 1,722,231 17,222,313 328,125 29,557,833
Santa Monica 184,819 - 0 213,038 46,572 421,728 - 866,157
South Coast 298,082 - 0 340,965 74,538 680,677 - 1,394,261
Sweetwater 417,636 - 0 484,249 105,861 952,443 - 1,960,188
Tijuana 1,305,930 - 100,000 1,550,381 338,926 2,971,387 - 6,266,624
Ventura River 2,498,351 2,900,000 3,796,682 829,985 5,526,884 328,125 15,880,026
TOTALS: | §78,185,547 | $2,500,000 | $24,200,000 | S$74,588,396 | $17,589,972 | $181,735,081 | 1,968,750 K $380,767,747




Estimated Cost
of controlling
Arundo

Benefit to cost
ratio of 1.94 to
1 (using
conservative
benefit
valuations)

PEAK Cost peak distribution
Watershed Net | Management: | Implementation: Total
Acres 5k 20k
Calleguas 229 1.145.750 4.583.000 5.728.750
Carlsbad 148 739.472 2.957.889 3.697.362
Estero Bay 10 48.828 195.310 244,138
Los Angeles 131 656.886 2.627.543 3.284.429
Otay 19 92.945 371.781 464,726
Pajaro River 3 40,681 162,723 203,404
Penasquitos 24 117,737 470,947 588.683
Pueblo S.Diego 15 75,009 300,035 375,043
Salinas 1332 6.658.544 26634.177 | 33.292.721
San Diego 149 747328 2.989.310 3.736.638
San Dieguito 175 874.894 3.499.577 4374471
San Gabriel 44 221,535 886.141 1.107.677
San Juan 173 867.083 3.468.333 4335416
San Luis Rey 684 3.419.392 13.677.570 17.096.962
Santa Ana 2.534 12.668.913 50.675.651 63.344.563
Santa Clara 1.019 5.093.858 20375.431 25.469.289
Santa Margarita | 689 3.444.463 13.777.850 17222313
Santa Monica 18 92.430 369.722 462,152
Santa Ynez 6 30,104 120,414 150,518
South Coast 30 149.075 596,300 745,373
Swectwater 12 208.866 835.464 1.044.330
Tijuana 131 653.115 2.612.459 3.265.574
Ventura River | 250 1.249.462 4.997.848 6247311
TOTALS: | 7,859 $39,296,369 $157,185,475 | ($196,481,844

-



Report and Spatial data:
www.Cal-IPC.org

Spatial data on DFG BIOS
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