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1. DESCRIPTION

Provide and install temporary or permanent seeding for erosion control as shown on the plans or as directed.

2. MATERIALS

2.1 Seed. Provide seed from the previous season’s crop meeting the requirements of the Texas Seed Law,
including the testing and labeling for pure live seed {PLS = Purily * Germination). Furnish seed of the
designated species, in labeled unopened bags or containers to the Engineer before planting. Use within
12 mo. from the date of the analysis. When Buffalograss is specified, use seed that is freated with KNO3
(potassium nitrate) to overcome dormancy.

Use Tables 1-4 to determine the appropriate seed mix and rates as specified on the plans. If a plant species
is not available by the producers, the ofher plant species in the recommended seed mixfure will be increased
proportionally by the PLS/acre of the missing plant species,

Table 1
Permanent Rural Seed Mix
District and Planting Dates Clay Soils Sandy Soils
Species and Rates (Ib. PLS/acre) Species and Rates (lb. PLS/acre)
1 (Paris) Green Sprangletop 0.3 Green Sprangletop 0.3
Feb. 1-May 15 Sideoats Grama (Haskell) 3.2 [Bermudagrass 1.5
Bermudagrass 1.8 {Bahiagrass (Pensacola) 6.0
] Little Bluestem {Native) 1.7 |Sand Lovegrass 06
Illinois Bundleflower 1.0 |Weeping Lovegrass (Ermelo) 0.8
Panridge Pea 1.0
2 (Ft. Worth) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop (Van Hoen) 1.0
Feb. 1-May 15 Sideoats Grama (Haskell) 1.0 |Hooded Windmillgrass (Mariah) 0.2
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass (Welder) 0.2
Hairy Grama (Chaparral) 0.4 |Hairy Grama (Chaparral) 0.4
Shortspike Windmillgrass (Welder) 0.2 {Slender Grama {Dilley) 10
Little Bluestem (OK Select) 0.8 {Sand Lovegrass (Mason} 0.2
Purple Prairie Clover (Cuera) 0.5 {Sand Drepseed (Borden County) 0.2
Engelmann Daisy (Eldorado) 0.75 | Partridge Pea (Comanche) 058
llinois Bundlafiower 1.3 itittle Bluestem (OK Select) 03
Awnless Bushsunflower (Plateau) 0.2 |Englemann Daisy (Eldorado) 075
Purple Pralrie Clover 0.3
3 {Wichita Falls} Green Sprangletop (Van Harn) 0.6 |Green Spranglatop {Van Horn) 1.0
Feb. 1-May 15 Sidecats Grama (Haskell) 1.0 jHooded Windmillgrass (Mariah) 0.2
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass (Welder) 0.2
Hairy Grama (Chaparral) 0.4 [Hairy Grama (Chaparral) 0.4
Shortspike Windmillgrass (Welder) 0.2 |Sand Lovegrass (Mason) 02
little Bluestem {CK Select) 0.8 |Sand Dropseed (Borden County} 0.2
Blue Grama (Hachita) 0.4 |Partridge Pea (Comanche} 06
Western Wheatgrass (Barton) 1.2 |Little Bluestem {OK Select) 0.8
Galleta Grass (Viva) 0.6 |Englemann Daisy (Eldorado} 0.75
£ngelmann Daisy (Eldorado) 0.75 |Pusple Prairie Clover (Cuero) 0.3
Awnless Bushsunflower (Plaieau) 0.2
4 (Amarillo) Green Sprangletop 0.3 |Green Sprangletop 0.3
Feb. 15-May 15 Sideoats Grama (Haskell) 36 |Weeping Lovegrass (Ermelo) R
Blue Grama {Hachita) 1.2 |Blue Grama (Hachita) 1.0
Buffalograss {Texoka) 1.6 |Sand Dropseed (Borden Co.) 0.3
lllinois Bundleflower 1.0 {Sand Bluestem 1.8
v, Purplg Prairie Clover 0.5
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District and Planting Dates PepmanenkRural Seed Mi Sandy Soils
Species and Rates (Ib. PLS/acre} Species and Rates (lb. PLS/acre)
5 (Lubbock) Green Sprangletop 0.3 Green Sprangletop 0.3
Feb. 15-May 15 Sideoats Grama (El Reno} 3.6 Weeping Lovegrass (Ermelo) 0.8
Blue Grama (Hachita) 1.2 |Blue Grama (Hachita) 1.0
Buffalograss {Texcka} 1.6 |Sand Cropseed {Borden Co.) 0.3
Ilingis Bundleflower 1.0 |Sand Bluestem 18
Purple Prairie Clover 0.5
6 (Odzssa) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop {Van Horn) 1.0
Feb. -May 15 Sideoats Grama (South Texas) 1.0 {Hoodzad Windmiligrass {Mariah) 0.2
Blue Grama (Hachita) 0.4 iBlue Grama (Hachiia) 04
Galleta Grass (Viva) 0.8 [Hairy Grama (Chaparral} 04
Shortspike Windmillgrass {Welder) 0.2 |Sand Lovegrass (Mason) 0.2
Pink Pappusgrass (Maverick) 0.6 |Sand Dropseed (Borden County} 0.2
Alkali Sacaton (Saltalk) 0.2 |indian Ricegrass (Rim Rock) 1.6
Plains Brisilegrass (Catarina Blend) 0.2 |Sand Bluestem (Cottie County} 1.2
False Rhodes Grass (Kinney) 0.1 |Little Bluestem (Pastura) 0.8
Whiplash Pappusgrass {Webb) 0.6 |Purple Prairie Clover (Cuero) 0.3
Arizena Cottontop (La Salle) 0.2
7 (San Angelo) Green Sprangletop {Van Horn) 1.0 |Graen Sprangletop (Van Horn) 1.0
Feb. 1-May 1 Sideoats Grama (Haskel) 1.0 |Hooded Windmiligrass (Mariah) 0.2
Texas Grama {Atascosa) 1.0 |Shorispike Windmiligrass {Welder) 0.2
Hairy Grama {Chaparral) 0.4 Hairy Grama {Chaparral) 04
Shorispike Windmillgrass {Welder} 0.2 {Sand Lovegrass (Mason) 0.2
Litllz Bluestern (OX Selact) 0.4 Sand Dropseed (Borden County) 0.2
Blue Grama (Hachita) 0.4 :Sand Bluestem (Cctfle County) 1.2
Western Wheatgrass (Barton) 1.2 |Partridge Pea (Comanche} 0.8
Galleta Grass (Viva) 0.6 [Litlle Bluestem {OK Select) 0.8
Engaimann Daisy (Eldorado) 0.75|Englemann Daisy {Eldorado) 0.75
Illincis Bundleflower (Sabine) 1.6 |Purgle Prairie Clover (Cuero) 0.3
8 (Abilene) Green Sprangletop (Van Heorn) 1.0 |Green Sprangletop (Van Harn) 1.0
Feb. 1-May 15 Sideoats Grama (Haskal} 1.0 {Heoded Windmillgrass (Mariah) 02
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass (Welder) 0.2
Hairy Grama (Chaparral) 0.4 |Hairy Grama (Chaparral) 0.4
Shortspike Windmillgrass (Welder) 0.2 |Sand Lovegrass (Mason) 0.2
Little Bluestem (OK Select) 0.4 1Sand Dropseed (Border County) 02
Blue Grama (Hachita) 0.4 {Sand Bluestem (Cottle County) 12
Western Wheatgrass (Barton) 1.2 {Partridge Pea {Comanche) 06
Galleta Grass (Viva) 0.6 |Little Biuestem (OK Select) 08
Engelmann Daisy (Eldorado) 0.75 {Englemann Daisy (Eldorado) 0.75
lllinois Bundieflower (Szbine) 1.0 |Purple Prairie Clover (Cuero) 0.3
9 (Waco) Green Sprangietop (Van Horn) 1.0 [Green Sprangietop {Van Hom) 1.0
Feb. 1-May 15 Sidevats Grama (Haskell) 1.0 |Hooded Windmillgrass (Marian) 0.2
Texas Grama (Atascosa) 1.0 (Shortspike Windmillgrass (Welder) 0.2
Hairy Grama (Chaparral) 0.4 |Hairy Grama (Chaparral) G4
Shortspike Windmillgrass (Welder) 0.2 |Slender Grama (Dilley) 1.0
Little Bluestem (OK Select) 0.8 |Sand Lovegrass (Mason) 0.2
Purple Prairie Clover {Cuero) 0.6 |Sand Dropseed (Borden County) 0.2
Engelmann Daisy (Eldorado} (.75 |Partridge Pea (Comanche) 0.6
[inois Bundleflower 1.3 |Little Bluestem (OK Select) 0.8
Awnless Bushsunflower (Plateau) 0.2 |Englemann Daisy (Eldorade) 0.75
Purple Prairie Clover 0.3
10{Tylen) Green Spranglefop 0.3 |Green Sprangletop 0.3
Feb. 1-May 15 Bermudagrass 1.8 |Bermudagrass 1.8
Bzhiagrass (Pensacola) 9.0 [Bahiagrass (Pensacola) 9.0
Sideoats Grama (Haskel}) 2.7 |Weeping Lovegrass (Ermelo) 05
Ilinois Bundleflower 1.0 |Sand Lovegrass 05
Lance-Leaf Coreopsis 1.0
11 {Lutkin) Green Sprangletop 0.3 Green Sprangletop 0.3
Feb. 1-May 15 Bermudagrass 1.8 |Bermudagrass 21
Bahiagrass (Pensacola) 9.0 Bahiagrass (Pensacola) 9.0
Sideoats Grama {Haskell) 2.7 |Sand Lovegrass 0.5
Ilinois Bundleflower 1.0 [Lance-Leaf Coreopsis 1.0
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District and Pianting Dates

Species and Rates (Ib. PLSlacre)

Pea‘an ni-Rural-Seed-Mix
aYy a0Ilis

Sandy Soils

Species and Rates (Ib. PLS/acre)

12 {Houston} Green Sprangletop 0.3 |Green Sprangletop 0.3

Jan. 15-May 15 Bermudagrass 2.1 Bermudagrass 24
Sideoats Grama (Haskell) 3.2 iBahiagrass (Pensacola) 105
Little Bluestem (Native) 1.4 |Weeping Lovegrass (Ermelo) 1.0
IIlinois Bundleflower 1.0 |Lance-Leaf Coreopsis 1.9

13 (Yoakum} Green Sprangletop (Van Horn) 1.0 |Green Sprangletop (Van Horn) 1.0

Jan, 16-May 16 Sideoats Grama (South Texas) 1.0 |[Hooded Windmillgrass (Marfah) 0.4
Texas Grama {Atascosa) 1.5 |Slender Grama (Dilley) 1.0
Slender Grama (Dilley) 1.0 |Hairy Grama {Chaparral) 0.8
Shorispike Windmillgrass (Welder) 0.3 |Shortspike Windmiligrass (Welder) 0.2
Halls Panicum (Os0) 0.2 {Purple Prairie Clover (Cuero) (1)
Plains Bristlegrass (Catarina Blend) 0.2 Partridge Pea (Comanche) 0.6
Canada Wildrye (Lavaca) 2.0 iEnglemann Daisy (Eldorado) 1.0
[Mincis Bundleflower (Sabine) 1.3
Purple Prairie Clover (Cuero) 0.6

14 (Austin) Green Sprangletop (Van Horn) 1.0 [Grean Sprangletop (Van Horn) 1.0

Feb. 1-May 15 Sideoats Grama (South Texas) 1.0 |Hooded Windmillgrass (Mariah) 0.2
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass (Welder) 0.2
Hairy Grama (Chaparral) 0.4 |Hairy Grama (Chaparrai) 04
Shortspike Windmillgrass (Welder) 0.2 |Slender Grama {Dilley) 1.0
Little Bluestem (OK Select) 0.8 iSand Lovegrass (Mason} 0.2
Purple Prairie Clover {Cuera) 0.6 |Sand Dropseed (Border County) 0.2
Engelmann Daisy {Eldorado) 0.75 |Partridge Pea (Comanche) 08
Hlinois Bundieflower {Sabine) 1.3 {Little Bluestem (OK Select) 08
Awnless Bushsunflower (Flateau) 0.2 |Englemann Daisy (Efdorado) 0.75

Purple Prairie Clover 0.3

15 (San Antonio) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop (Van Horn) 1.0

Feb, 1-May 1 Sideoats Grama (South Texas) 1.0 |Slender Grama (Dilley) 20
Texas Grama (Atascose) 1.0 |Hairy Grama (Chaparral) 0.8
Slender Grama {Diliey) 1.0 {Shortspike Windmiligrass (Welder) 0.4
Shortspike Windmillgrass (Welder) 0.2 |Pink Pappusgrass (Maverick) G5B
Pink Pappusgrass (Maverick) 0.6 |Plains Bristlegrass (Catarina Biend) 0.2
Halls Panicum (Oso) 0.2 {Hooded Windmitlgrass (Mariah) 0.3
Plains Bristlegrass (Catarina Blend) 0.2 |Multi-flowered False Rhoades Grass 0.1
False Rhodes Grass (Kinney) 0.1 |(Hidalgo) 0.2
Hooded Windmillgrass (Mariah) 0.2 jArizona Caitontop (La Salle)
Arizona Coftontop (La Selle) 0.2

16 (Cerpus Christi) Green Spranglatep (Van Horn) 1.0 {Green Sprangletop (Van Hom) 1.0

Jan. 1-May 1 Sideoats Grama (South Texas) 1.0 Stender Grama {Dilley) 20
Texas Grama (Atascosa) 1.0 |Hairy Grama (Chaparral) 0.6
Siender Grama (Dilley) 1.0 Shortspike Windmillgrass {(Welde:) 0.4
Shortspike Windmillgrass (Welder) 0.2 |Pink Pappusgrass (Maverick) 0.6
Pink Pappusgrass (Maverick) 0.8 |Plains Bristlegrass {Catarina Blend) 0.2
Halls Panicum (Oso) 0.2 |Hooded Windmiligrass (Mariah) 0.3
Plains Bristlegrass (Catarina Blend) 0.2 |Multi-flowered False Rhodes Grass 0.1
False Rhodes Grass {Kinney} 0.1 |{Hidalgo} 0.2
Heoded Windmiligrass (Mariah} 0.2 ;Arizona Cotlontep {La Salle)
Arizona Cottontop (La Salle) 0.2

17 {Bryan) Graen Sprangietop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Bermudagrass 1.5 |Bermudagrass 159
Sideoats Grama (Haskell) 3.6 |Bahiagrass (Pensacoia) 7.5
Little Bluestem (Native) 1.7 |Weeping Lovegrass {Ermelo} 08
linois Bundieflower 1.0 |Sand Lovegrass 08

Lance-Leaf Coreopsis 1.0
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District and Planting Dates "='Clay Soils uratSeed Mix Sandy Soils
Species and Rates (Ib. PLS/acre} Species and Rates (lb. PLS/acre}
18 (Dalias) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop {Van Homn) 1.0
Feb. 1-May 15 Sideoats Grama (Haskell) 1.0 Hocded Windmillgrass {Mariah) 02
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass {Welder) 0.2
Hairy Grama (Chaparral) 0.4 |Hairy Grama {(Chaparzal) 0.4
Shortspike Windmillgrass (Welder) 0.2 | Slender Grama (Dilley} 1.0
Little Bluestem (OK Select) 0.8 |Sand Lovegrass {Mason) 0.2
Purple Prairie Clover (Cuero) 0.6 |Sand Dropseed {Borden County) 0.2
Engelmann Daisy (Eldorado) 0.75 |Pariridge Pea (Comanche) 0.8
Illinois Bundlefiower 1.3 |Little Bluestem {OK Select) 0.3
Awnless Bushsunflower (Pialeau) 0.2 |Englemann Daisy (Elderado) 0.75
Purple Prairie Clover 0.3
19 (Aflanta) Green Sprangielop 0.3 iGreen Sprangletop 0.3
Feb. 1-May 15 Bermudagrass 24 Bermudagrass 21
Sideoats Grama (Haskell) 4.5 |Bahiagrass {Pensacola) 75
[llinois Bundleflower 1.0 |Sand Lovegrass 06
Lance-Leaf Coreopsis 1.0
20 (Beaumont} Green Sprangletop 0.3 |Green Sprangletop 0.3
Jan. 15-May 15 Bermudagrass 2.7 |Bermudagrass 2.1
Sideoats Grama (Haskell) 4.1 |Bahiagrass (Pensacola) 75
lilinois Bundleflower 1.0 |Sand Lovegrass 0.6
Lance-Leaf Coreopsis 1.0
21 (Pharr) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop (Van Horn) 1.0
Jan. 15-May 15 Sideoats Grama {South Texas) 1.0 |Slender Grama (Dilley) 20
Texas Grama {Atascosa} 1.0 |Hairy Grama (Chaparral) 0.6
Slender Grama (Difley) 1.0 Shorispike Windmillgrass (Welder) 04
Shortspike Windmiligrass {Welder) 0.2 Pink Pappusgrass (Maverick) 0.6
Pink Pappusgrass (Maverick) 0.6 Plains Bristlegrass (Catarina Blend) 0.2
Halls Panicum (Osa) 0.2 {Hocded Windmiligrass (Mariah) 03
Plains Bristlegrass (Catarina Blend) 0.2 iMulti-flowered False Rhoades Grass 0.1
False Rhodes Grass (Kinney) 0.1 |(Hidalgo) 0.2
Hooded Windmillgrass (Mariah) 0.2 |Arizona Cottoniop {La Salle)
Arizona Cottontop {La Salle) 0.2
22 (Laredo) Green Sprangletop {Van Hern) 1.0 |Green Sprangletop (Van Hom) 1.0
Jan. 15-May 1 Sidecats Grama (South Texas) 1.0 |Stender Grama (Dilley} 2.0
Texas Grama (Atascosa) 1.0 |Hairy Grama {Chaparral) 0.6
Slender Grama (Dillay) 1.0 |Shortspike Windmillgrass {Welder) 0.4
Shortspike Windmillgrass (Welder) 0.2 |Pink Pappusgrass (Maverick) 0.6
Pink Pappusgrass (Maverick) 0.6 |Piains Bristlegrass (Catarina Blend) 0.2
Halls Panicum (Oso) 0.2 |Hooded Windmillgrass (Mariah) 0.3
Ptains Bristlegrass {Catarina Blend) 0.2 |Multi-flowered False Rhoades Grass 0.1
False Rhodes Grass (Kinney} 0.1 |{Hidalgo) 0.2
Hooded Windmiligrass (Mariah) 0.2 |Arizona Cottontop (La Saile)
Arizona Cottontop {La Salle) 0.2
23 (Brownwood) Green Sprangletop (Van Horn) 0.6 Green Sprangletop (Van Hom) 10
Feb. 1-May 15 Sideoats Grama (Haskell) 1.0 iHooded Windmillgrass (Mariah) 0.2
Texas Grama (Atascosa) 1.0 |Shortspike Windmillgrass (\Welder) 0.2
Hairy Grama {Chaparral) 0.4 {Hairy Grama (Chaparral) 04
Shortspike Windmiligrass (Welder) 0.2 |Sand Lovegrass (Mason} 0.2
Little Bluestem (OK Select) 0.8 Sand Dropseed (Berden County) 0.2
Blue Grama (Hachita) 0.4 iPartridge Pea (Comanche) 08
Western Wheatgrass (Barton} 1.2 {Little Biuesiem (OK Select) 08
Galleta Grass {Viva) 08 |Englemann Daisy (Eldorado) 0.75
Engelmann Daisy (Eldorado) 0.751Purple Prairie Ciover {Cuero) 0.3

Awnless Bushsunflower (Plaleau) 0.2
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District and Planting Dates "“Ei‘a’ﬁ%‘ﬁs“ chrah TtV Sandy Soils
Species and Rates (lb. PLS/acre) Species and Rates (lb. PLS/acre)

24 (El Paso) Green Sprangletop (Van Horn) 1.0 |Green Sprangletop (Van Hom) 1.0
Feb. 1-May 15 Sideoats Grama {South Texas) 1.0 |Hooded Windmillgrass (Mariah) 0.2
Blue Grama (Hachita) 0.4 |Blue Grama (Hachite) 0.4
Galleta Grass (Viva) 0.6 |Hairy Grama {Chaparral) D4
Shortspike Windmillgrass {Welder) 0.2 {Sand Lovegrass {Mason) 0.2
Pink Pappusgrass (Maverick) 0.6 [Sand Dropseed {Borden County) 0.2
Alkali Sacaton (Salialk) 0.2 [Indian Ricegrass (Rim Rock) 1.6
Plains Bristlegrass (Catarina Blend) 0.2 |Sand Bluestem (Cottle County) 1.2
False Rhodes Grass {Kinney) 0.1 |Litlle Bluestem (Pastura) 0.8
Whiptash Pappusgrass (Webh) 0.8 |Purple Prairie Clover (Cuero) 0.3

Arizona Cottontop {La Saile) 0.2
25 (Childress) Green Sprangletop 0.3 |Green Sprangletop 0.3
Feb. 1-May 15 Sideoats Grama (El Reno) 2.7 |Weeping Lovegrass (Ermelo) 1.2
Biie Grama (Hachita) 0.9 1Sand Dropseed (Borden Co.) 0.5
Western Wheatgrass 2.1 {Sand Lovegrass 08
Galleta 1.6 |Purple Prairie Clover 0.5

Illinois Bundleflower 1.0

Tahle 2
Permanent Urban Seed Mix
District and Planting Dates Clay Scils Sandy Soils
Species and Rates (lb. PLS/acre) Species and Rates (Ib. PLS/acre)

1 {Paris) Green Sprangletop 0.3 |Green Sprangletop 0.3
Feb. 1-May 15 Bermudagrass 2.4 |Bermudagrass 54

Sideoals Grama (Haskell) 45
2 (Ft. Worth) Green Sprangletap 0.3 Green Sprangletop 0.3
Feb. 1-May 15 Sideoats Grama (El Reno) 3.6 |Sideoats Grama (El Rena} 36
Bermudagrass 2.4 |Bermudagrass 21
Buffalograss (Texcka) 1.6 |Sand Dropseed {Borden Co.) 0.3
3 (Wichita Falls} Green Sprangletop 0.3 |Green Sprangletop 0.3
Feb. 1-May 15 Sidecats Grama (Ei Reno) 4.5 |Sideoats Grama (El Reno) 38
Bermudagrass 1.8 |Bermudagrass 1.8
Buffalograss (Texoka) 1.8 1Sand Dropseed (Borden Co.) 0.4
4 (Amarilio) Green Sprangletop 0.3 iGreen Sprangletop 0.3
Feb. 15-May 15 Sideoats Grama (El Reno) 3.6 iSideoats Grama (E! Reno) 27
Biue Grama {Hachita) 1.2 |Blue Grama (Hachita) 0.9
Buffalograss (Texoka) 1.6 {Sand Dropseed (Borden Co.} 04
Buffalograss {Texaka) 1.6
5 (Lubbock) Green Sprangietop 0.3 |Green Sprangletop 0.3
Feb. 15-May 15 Sidecats Grama (El Reno) 3.6 |Sideoats Grama (Ef Rena) 27
Blue Grama (Hachita) 1.2 | Biue Grama (Hachita) 0.8
Buffalagrass (Texoka) 1.6 |Sand Dropseed (Borden Co.) 0.4
Buffalograss (Texoka) 1.6
6 {Odessa) Green Sprangietop 0.3 |Green Sprangletop 03
Feb. 1-May 15 Sideoats Grama (Haskell) 3.4 |Sidecats Grama (Haskell) 27
Biue Grama (Hachita) 1.2 | Sand Dropseed {Barden Co.) 04
Buffalograss (Texoka) 1.6 |Blue Grama (Machita) 0.9
Buffalograss (Texoka) 18
7 {San Angelo) Green Sprangleiop 0.3 |Green Sprangietop 03
Feb. -May 1 Sideoats Grama (Haskell) 7.2 | Sideoats Grama (Haskell) 3.2
Buffalograss (Texoka) 1.6 | Sand Dropseed (Borden Co.} 0.3
Blue Grama {MHachita) 09
Buffalograss (Texoka) 1.6
8 (Abilene) Green Sprangletop 0.3 |Green Sprangletop 03
Feb. 1-May 15 Sideoats Grama {Haskell) 3.6 iSand Dropseed (Borden Co.) 0.3
Blue Grama (Hachita) 1.2 |Sideoats Grama {(Haskell) 36
Buffalograss (Texoka) 1.6 [Blue Grama {Hachita) 08
Buffalograss (Texoka) 16
9 (Waco) Green Sprangletop 0.3 Green Sprangletcp 0.3
Feb. 1-May 15 Bermudagrass 1.8 Buffalograss (Texoka) 1.6
Buffalcgrass {Texoka) 1.6 |Bermudagrass 36
= Sideoats Grama (Haskeli) 4.5 [Sand Dropseed (Borden Co.) 0.4

5
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District and Planting Dates Clay Soils Sandy Soils
Species and Rates (lb. PLS/acre} Species and Rates (Ib. PLS/acre)

10 (Tyler) Green Sprangletop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Bermudagrass 2.4 |Bermudagrass 5.4
Sideoats Grama (Haskell) 45

11 (Lufkin) Green Sprangletop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Bermudagrass 24 |Bermudagrass 54
Sidecats Grama {Haskell} 45

12 (Houston) Green Sprangietop 0.3 |Green Sprangletop 0.3

Jan, 15-May 15 Sideoats Grama (Haskell) 45 iBermudagrass 54
Bermudagrass 24

13 (Yoakum) Graen Sprangletop 0.3 |Green Sprangleiop 0.3

Jan. 15-May 15 Sideoats Grama (South Texas) 45 ‘Bermudagrass 54
Bermudagrass 24

14 {Austin) Green Spranglefop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Bermudagrass 24 |Bermudagrass 4.8
Sideoats Grama (South Texas) 3.6 |Buffalograss (Texoka) 1.6
Buffalograss {Texoka) 1.6

15 {San Antonio) Green Sprangletop 0.3 {Green Sprangletop 0.3

Feb. 1-May 1 Sideoals Grama {South Texas) 3.6 |Bermudagrass 48
Bermudagrass 2.4 1Buffalograss (Texoka) 1.6
Buffalograss {Texoka) 1.6

16 (Corpus Christi) Green Sprangletop 0.3 |Green Sprangletop 0.3

Jan. 1-May 1 Sideoats Grama (South Texas) 3.6 |Bermudagrass 48
Bermudagrass 24 |Buffalograss (Texcka) 1.6
Buffalograss (Texoka} 1.6

17 {Bryan) Green Sprangletop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Bermudagrass 2.4 |Bermudagrass 54
Sideoats Grama (Haskell) 45

18 (Dallas) Green Sprangletop 0.3 |Green Sprangletop 03

Feb. 1-May 15 Sideoats Grama (El Reno) 3.6 |Buffalograss (Texoka) 1.8
Buffalograss (Texoka) 1.6 |Bermudagrass 38
Bermudagrass 2.4 {Sand Dropseed (Borden Co.) 04

19 (Atlanta) Green Sprangletop 0.3 |Green Sprangletop 0.3

Feh. 1-May 15 Bermudagrass 2.4 |Bermudagrass 54
Sideoats Grama (Haskell) 45

20 (Beaumont) Green Sprangletop 0.3 |Green Sprangleiop 0.3

Jan. 15-May 15 Bermudagrass 24 Bermudagrass 5.4
Sideoats Grama (Haskell) 45

21 (Pharr) Green Sprangletop 0.3 {Green Sprangletop 0.3

Jan. 15-May 15 Sideoats Grama (South Texas) 3.6 |Buffalograss (Texoka) 1.6
Buffalograss (Texoka) 1.6 |Bermudagrass 36
Bermudagrass 2.4 |Sand Dropseed (Borden Co.) 0.4

22 {Laredq) Green Sprangletop 0.3 |Grean Sprangletop 03

Jan. 15-May 1 Sideoats Grama (South Texas) 4.5 |Buffalegrass {Texoka) 16
Buffalograss (Texoka) 1.6 |Bermudagrass 36
Bermudagrass 1.8 1Sand Cropseed 0.4

23 (Brownwood) Green Sprangletop 0.3 iGreen Sprangletop 0.3

Feb. 1-May 15 Sideoats Grama {Haskel) 3.6 {Buffalograss (Texoka) 1.6
Bermudagrass 1.2 |Bermudagrass 36
Blue Grama (Hachita) 0.8 iSand Dropseed (Borden Co.) 0.4

24 (El Paso) Green Sprangletop 0.3 {Green Sprangletop 0.3

Feb. 1-May 15 Sideoats Grama (South Texas} 3.6 {Buffalograss (Texoka} 1.6
Blue Grama (Hachita) 1.2 |Sand Dropseed (Berden Co.) 0.4
Buffalograss (Texoka) 1.5 |Blue Grama (Hachita) 1.8

25 (Childress) Green Sprangletop 0.3 |Green Sprangletop 0.3

Feb. 1-May 15 Sideoats Grama (El Reno} 3.8 |Sand Drepseed (Borden Co.) 0.4
Blue Grama (Hachita) 1.2 |Buffalograss (Texoka) 1.6
Buffalograss (Texokal 1.6 |Bermudagrass 1.8
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Table 3
Temporary Cool Season Seeding
Districts Dates Seed Mix and Rates
(Ib. PLS/acre)
Paris (1), Amarillc (4}, Lubbock (5), Dallas (18) Sepiember 1-November 30 |Tall Fescue 4.5
Western Wheatgrass 5.6
Wheat (Red, Winter) 34
Qdessa (6}, San Angelo {7), Ei Paso (24} September 1-November 30 {Western Wheatgrass 8.4
Wheat {Red, Winter) 50
Waco (9), Tyler {10}, Lufkin {11}, Austin (14), San Anionio  |September 1-November 30 [Tall Fescue 4.5
(15), Qats 24
Bryan (17), Atlanta (19) Wheat M
Houston (12), Yoakum (13), Corpus Christi (16), Beaumont  [September 1-November 30 jOats 72
(20),
Pharr {21), Laredo (22)
Fi. Worth (2), Wichita Falis (3), Abilene (8), Brownwood (23}, |September 1-November 3¢ [Tali Fescue 4.5
Childress (25) Western Wheatgrass 5.6
Cereal Rye 34
Table 4
Temporary Warm Season Seeding
Districts Dates Seed Mix and Rates
(Ib. PLS[acre}
Al May 1-August 31 Foxtail Millet 34

Fertilizer, Use fertilizer in conformance with Article 166.2., “Materials.”

Vegetative Watering. Use water that is clean and free of industrial wastes and other substances harmful to
the growth of vegetation.

Mulch.
Straw or Hay Mulch. Use straw or hay mulch in conformance with Section 162.2.5., “Mulch.”

Cellulose Fiber Mulch. Use only ceilulose fiber mulches that are on the Appraved Products List, Erosion
Control Approved Products. (hitp:/iwww.txdot.govibusiness/resources/erosion-control.html) Submit one full
set of manufacturer's literature for the selected material. Keep mulch dry until applied. Do not use molded or
rotted material.

Tacking Methods, Use a tacking agent applied in accordance with the manufacturer's recommendations or
a crimping method on all straw or hay mulch operations. Use tacking agents as approved or as specified on
the plans.

3.1

3.2.

CONSTRUCTION

Cultivate the area to a depth of 4 in. before placing the seed unless otherwise directed. Use approved
equipment to vertically track the seedbed as shown on the plans or as directed. Cultivate the seedbed to a
depth of 4 in. or mow the area before placement of the permanent seed when performing permanent seeding
after an established femporary seeding. Plant the seed specified and mulch, if required, after the area has
been completed to lines and grades as shown on the plans.

Broadcast Seeding. Distribute the seed or seed mixture uniformly over the areas shown on the plans using
hand or mechanical distribution or hydro-seeding on top cf the soil unless otherwise directed. Apply the
mixture to the area to be seeded within 30 min. of placement of components in the equipment when seed
and water are 1o be distributed as a slurry during hydro-seeding. Rell the planted area with a light rolter or
other suitable equipment. Roll sloped areas along the contour of the slopes.

Straw or Hay Mulch Seeding. Plant seed according to Section 164.3.1., "Broadcast Seeding.” Apply straw
or hay mulch uniformly over the seeded area immediately after planting the seed or seed mixture. Apply
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straw mulch at 2 to 2.5 {ons per acre. Apply hay mulch at 1.5 to 2 tons per acre. Use a tacking method over
the mulched area.

33. Cellulose Fiber Mulch Seeding. Plant seed in accordance with Section 164.3.1., "Broadcast Seeding.”
Apply cellulose fiber muich uniformly over the seeded area immediately after planting the seed or seed
mixture at the following rates.

M Sandy soils with slopes of 3:1 or less—2,500 Ib. per acre.

®  Sandy soils with slopes greater than 3:1—3,000 Ib. per acre.

® Clay soils with slopes of 3:1 or less—2,000 Ib. per acre.

m  Clay soils with slopes greater than 3:1—2,300 |b. per acre.

Cellulose fiber mulch rates are based on dry weight of muich per acre. Mix cellulose fiber mulch and water to
make a slurry and apply uniformly over the seeded area using suitable equipment.

34, Drill Seeding. Plant seed or seed mixture uniformly over the area shown on the plans at a depth of 1/4 to
113 in. using a pasture or rangeland type drill unfess otherwise directed. Plant seed aleng the contour of the
slopes.

3.5 Straw or Hay Mulching. Apply straw or hay mulch uniformly over the area as shown on the plans. Apply
siraw mulch at 2 to 2.5 tons per acre. Apply hay mulch at 1.5 to 2 tons per acre. Use a tacking method over
the mulched area.

Apply fertilizer in conformance with Articie 166.3., “Construction.” Seed and fertilizer may be distributed
simultaneously during "Broadcast Seeding” operations, provided each component is applied at the specified
rate. Apply half of the required fertilizer during the temporary seeding cperation and the other half during the
permanent seeding operation when temporary and permanent seeding are both specified for the same area.
Water the seeded areas at the rates and frequencies as shown on the plans or as directed.

4. MEASUREMENT
This Item will be measured by the square yard or by the acre.

5. PAYMENT

The work performed and the materials furnished in accordance with éhis ltem and measured as provided
under "Measurement” will be paid for at the unit price bid for "Broadcast Seeding (Perm)" of the rural or urban
seed mixture and sandy or clay soil specified, “Broadcast Seeding (Temp)” of warm or cool season specified,
“Straw or Hay Mulch Seeding (Perm)” of the rural or urban seed mixture and sandy or ¢lay soil specified,
“Straw or Hay Mulch Seeding (Temp)" of warm or cool season specified, "Cellulose Fiber Mulch Seeding
(Perm)" of the rural or urban seed mixture and sandy or clay soil specified, “Cellulose Fiber Mulch Seeding
(Temp)" of warm ar cool season specified, “Drill Seeding (Perm)” of the rural or urban seed mixture and
sandy or clay soil specified, “Drill Seeding {Temp)" of warm or cool season specified, and “Straw or Hay
Mulching." This price is full compensation for fumnishing materials, including water for hydro-seeding and
hydro-mulching operations, mowing, labor, equipment, focls, supplies, and incidentals. Fertilizer will not be
paid for directly but wilf be subsidiary to this item. Water for irrigating the seeded area, when specified, will be
paid for under ltem 168, “Vegetative Watering.”
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HAWTHORN PARK RECYCLING AND DISPOSAL FACILITY TCEQ PERMIT NO. MSW-2185A
PERMIT AMENDMENT APPLICATION PART Ill, ATTACHMENT 2 - APPENDIX I1I-2D

2004 Specifications

SPECIAL SPECIFICATION
1122

Temporary Erosion, Sedimentation, and Environmental Controls

1. Description. Install, maintain, and remove erosion, sedimentation, and environmental
control measures to prevent or reduce the discharge of pollutants in accordance with the
Storm Water Pollution Prevention Plan (SWP3) as provided in the plans and the Texas
Pollutant Discharge Elimination System (TPDES) General Permit TXR150000. Control
measures are defined as Best Management Practices used to prevent or reduce the discharge
of pollutants. Control measures include but are not limited to rock filter dams, temporary
pipe slope drains, temporary paved flumes, construction exits, earthwork for erosion control,
pipe, construction perimeter fence, sandbags, temporary sediment control fence,
biodegradable erosion control logs, vertical tracking, temporary or permanent seeding, and
other measures. Perform work in a manner to prevent degradation of receiving waters,
facilitate project construction, and comply with applicable federal, state, and local
regulations. Ensure the installation and maintenance of control measures is performed in
accordance with the manufacturer’s or designer’s specifications.

By signing the Contractor Certification of Compliance, the Contractor certifies they have
read and understand the requirements applicable to this project pertaining to the SWP3, the
plans, and the TPDES General Permit TXR150000. The Contractor is responsible for any
penalties associated with non-performance of installation or maintenance activities required
for compliance. Provide the Contractor Certification of Compliance to the Engineer prior to
performing earthwork operations. The most current version of the Contractor Certification of
Compliance can be found at:
http://www.txdot.gov/inside-txdot/division/environmental/ems-courses.html.

A sample of the language has been attached to this specification. Ensure the most current
version of the certificate is executed for this project.

2. Materials. Furnish materials in accordance with the following:
* [tem 161, “Compost”
o [Item 432, “Riprap”
e Item 556, “Pipe Underdrains”

A. Rock Filter Dams.
1. Aggregate. Furnish aggregate with hardness, durability, cleanliness, and resistance to
crumbling, flaking, and eroding acceptable to the Engineer. Provide the following:
e Types 1,2, and 4 Rock Filter Dams. Use 3 to 6 in. aggregate.
¢ Type 3 Rock Filter Dams. Use 4 to 8 in. aggregate.

2. Wire. Provide minimum 20 gauge galvanized wire for the steel wire mesh and tie wires
for Types 2 and 3 rock filter dams. Type 4 dams require:
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» A double-twisted, hexagonal weave with a nominal mesh opening of 2-1/2 in. x
3-1/4in.;

*  Minimum 0.0866 in. steel wire for netting;

¢ Minimum 0.1063 in. steel wire for selvages and corners; and minimum 0.0866 in.
for binding or tie wire.

3. Sandbag Material. Furnish sandbags meeting “Sandbags for Erosion Control,” except
that any gradation of aggregate may be used to fill the sandbags.

Temporary Pipe Slope Drains. Provide corrugated metal pipe, polyvinyl chloride (PVC)
pipe, flexible tubing, watertight connection bands, grommet materials, prefabricated fittings,
and flared entrance sections that conform to the plans. Recycled and other materials meeting
these requirements are allowed if approved.

Furnish concrete in accordance with Item 432, “Riprap.”

Temporary Paved Flumes. Furnish asphalt concrete, hydraulic cement concrete, or other
comparable non-erodible material that conforms to the plans. Provide rock or rubble with a
minimum diameter of 6 in. and a maximum volume of 1/2 cu. ft. for the construction of
energy dissipaters.

Construction Exits. Provide materials that meet the details shown on the plans and this
Section.

1. Rock Construction Exit. Provide crushed aggregate for long and short-term
construction exits. Furnish aggregates that are clean, hard, durable, and free from
adherent coatings such as salt, alkali, dirt, clay, loam, shale, soft or flaky materials and
organic and injurious matter. Use 4- to 8-in. aggregate for Type 1 and 2- to 4-in.
aggregate for Type 3.

2. Timber Construction Exit. Furnish No. 2 quality or better railroad ties and timbers for
long-term construction exits, free of large and loose knots and treated to control rot.
Fasten timbers with nuts and bolts or lag bolts, of at least 1/2 in. diameter, unless
otherwise shown on the plans or allowed. For short-term exits, provide plywood or
pressed wafer board at least 1/2 in. thick.

3. Foundation Course. Provide a foundation course consisting of flexible base,
bituminous concrete, hydraulic cement concrete, or other materials as shown on the
plans or directed.

Embankment for Erosion Control. Provide rock, loam, clay, topsoil, or other earth
materials that will form a stable embankment to meet the intended use.

Pipe. Provide pipe outlet material in accordance with Item 556, “Pipe Underdrains,” and
details shown on the plans.
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Construction Perimeter Fence.

1. Posts. Provide essentially straight wood or steel posts that are at least 60 in. long,.
Furnish soft wood posts with a minimum diameter of 3 in. or use 2 x 4 boards. Furnish
hardwood posts with a minimum cross-section of 1-1/2 x 1-1/5 in, Furnish T- or
L-shaped steel posts with a minimum weight of 1.3 1b. per foot.

2. Fence. Provide orange construction fencing as approved by the Engineer.

3. Fence Wire. Provide 12-1/2 gauge or larger galvanized smooth or twisted wire. Provide
16 gauge or larger tie wire.

4. Flagging. Provide brightly-colored flagging that is fade-resistant and at least 3/4 in.
wide to provide maximum visibility both day and night.

5. Staples. Provide staples with a crown at least 1/2 in. wide and legs at least 1/2 in. long.

6. Used Materials. Previously used materials meeting the applicable requirements may be
used if accepted by the Engineer.

Sandbags. Provide sandbag material of polypropylene, polyethylene, or polyamide woven
fabric with a minimum unit weight of 4 oz. per square yard, a Mullen burst-strength
exceeding 300 psi, and an ultraviolet stability exceeding 70%.

Use natural coarse sand or manufactured sand meeting the gradation given in Table 1 to fill
sandbags. Filled sandbags must be 24 to 30 in. long, 16 to 18 in. wide, and 6 to 8 in. thick.

Table 1
Sand Gradation
Sieve # Retained (% by Weight)
4 MAXIMUM 3%
100 MINIMUM 80%
200 MINIMUM 95%

Aggregate may be used in lieu of sand for situations where sandbags are not adjacent to
traffic. The aggregate size shall not exceed 3/8 in.

Temporary Sediment Control Fence. Provide a net-reinforced fence using woven geo-
textile fabric. Logos visible to the traveling public will not be allowed.

1. Fabric. Provide fabric materials in accordance with DMS-6230, “Temporary Sediment
Control Fence Fabric.”

2. Posts. Provide essentially straight wood or steel posts with a minimum length of 48 in.,
unless otherwise shown on the plans. Soft wood posts must be at least 3 in. in diameter
or nominal 2 x 4in. Hardwood posts must have a minimum cross-section of 1-1/2 x 1-1/2
in. T- or L-shaped steel posts must have a minimum weight of 1.3 Ib. per foot.
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3. Net Reinforcement. Provide net reinforcement of at least 12-1/2 gauge galvanized
welded wire mesh, with a maximum opening size of 2 x 4 in., at least 24 in. wide, unless
otherwise shown on the plans.

4. Staples. Provide staples with a crown at least 3/4 in. wide and legs 1/2 in. long.

5. Used Materials. Use recycled material meeting the applicable requirements if accepted
by the Engineer.

J. Biodegradable Erosion Control Logs.

1. Core Material. Furnish core material that is biodegradable or recyclable. Except where
specifically called out in plans, material may be compost, mulch, aspen excelsior wood
fibers, chipped site vegetation, agricultural rice or wheat straw, coconut fiber, 100%
recyclable fibers, or any other acceptable material. No more than 5% of the material is
permitted to escape from the containment mesh. Furnish compost meeting the
requirements of Item 161, “Compost.”

2. Containment Mesh. Furnish containment mesh that is 100% biodegradable,
photodegradable or recyclable such as burlap, twine, UV photodegradable plastic,
polyester, or any other acceptable material.

a. Furnish biodegradable or photodegradable containment mesh when log will remain in
place as part of a vegetative system.

b. Furnish recyclable containment mesh for temporary installations.

3. Size. Furnish biodegradable erosion control logs with diameters shown on the plans or
as directed. Stuff containment mesh densely so logs do not deform.

3.  Qualifications, Training, and Employee Requirements.

A. Contractor Responsible Person Environmental (CRPe) Qualifications and
Responsibilities. Provide and designate in writing at the preconstruction conference a CRPe
who has overall responsibility for the storm water management program. The CRPe will
identify and implement storm water and erosion control practices; will oversee and observe
storm water control measure monitoring and management; will monitor the project site daily
to ensure compliance with the SWP3 and TPDES General Permit TXR150000; and will
document daily monitoring reports and provide the reports to the Department within 48
hours. The CRPe will provide recommendations to the Engineer on how to improve the
effectiveness of control measures. Attend the Department’s preconstruction conference for
the project. Administer the training identified in Article 3.C. Training. Document and submit
a list to the Engineer of employees who have completed the training. The list should include
the employee’s name, the training course name, and date the employee completed the
training. Provide the most current list to the Engineer at the preconstruction conference or
prior to earth disturbing activities. Maintain the list as needed and make available for
inspection.
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B. Contractor Superintendent Qualifications and Responsibilities. Provide a superintendent
that is competent and has experience with and knowledge of storm water management and is
knowledgeable of the requirements and the conditions of the TPDES General Permit
TXR150000. The superintendent is responsible for managing and overseeing the day to day
operations and activities at the project site; working with the CRPe to provide effective storm
water management at the project site; representing and acting on-behalf of the Contractor;
and attending the Department’s preconstruction conference for the project.

C. Training. All Contractor and subcontractor employees directly involved in the earthwork
activities, small or large structures, storm water control measures, and seeding activities are
required to complete the training identified by the Department prior to working in the right of
way. Training may take place at a location at the discretion of the Contractor.

4. Construction.

A. Contractor Responsibilities. Implement the SWP3 for the project site in accordance with in
accordance with the plans and specifications, TPDES General Permit TXR150000, and as
directed by the Engineer. Coordinate storm water management with all other work on the
project. Develop and implement an SWP3 for project-specific material supply plants within
and outside of the Department’s right of way in accordance with the specific or general storm
water permit requirements. Prevent water pollution from storm water associated with
construction activity from entering any surface water or private property on or adjacent to the
project site.

B. Implementation. The CRPe, or an alternate, must be accessible by phone and able to
respond to storm water management emergencies 24 hours per day.

1. Commencement. Implement the SWP3 as shown and as directed. Contractor proposed
recommendations for changes will be allowed as approved. Conform to the established
guidelines in the TPDES General Permit TXR150000 to make changes. Do not
implement changes until approval has been received and changes have been
incorporated into the plans by the Engineer. Minor adjustments to meet field conditions
are allowed and will be recorded by the Engineer in the SWP3.

2. Phasing. Implement control measures prior to the commencement of activities that
result in soil disturbance. Phase and minimize the soil disturbance to the areas shown on
the plans. Coordinate temporary control measures with permanent control measures and
all other work activities on the project to assure economical, effective, safe, continuous
water pollution prevention. Provide control measures that are appropriate to the
construction means, methods, and sequencing allowed by the Contract. Exercise
precaution throughout the life of the project to prevent pollution of ground waters and
surface waters. Schedule and perform clearing and grubbing operations so that
stabilization measures will follow immediately thereafter if project conditions permit.
Bring all grading sections to final grade as soon as possible and implement temporary
and permanent control measures at the earliest time possible. Implement temporary
control measures when required by the TPDES General Permit TXRI150000 or
otherwise necessitated by project conditions.
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Do not prolong final grading and shaping. Preserve vegetation where possible
throughout the project and minimize clearing, grubbing, and excavation within stream
banks, bed, and approach sections.

C. General.

1. Temporary Alterations or Control Measure Removal. Altering or removal of control
measures is allowed when control measures are restored within the same working day.

2. Stabilization. Initiate stabilization for disturbed areas no more than 14 days after the
construction activities in that portion of the site has temporarily or permanently ceased.
Establish a uniform vegetative cover or utilize another stabilization practice in
accordance with the TPDES General Permit TXR150000.

3. Finished Work. Upon the Engineer’s acceptance of vegetative cover or other
stabilization practice, remove and dispose of all temporary control measures unless
otherwise directed. Complete soil disturbing activities and establish a uniform perennial
vegetative cover. A project will not be considered for acceptance until a vegetative
cover of 70% density of existing adjacent undisturbed areas is obtained or equivalent
permanent stabilization is obtained in accordance with the TPDES General Permit
TXR150000. An exception will be allowed in arid areas as defined in the TPDES
General Permit TXR150000.

4. Restricted Activities and Required Precautions. Do not discharge onto the ground or
surface waters any pollutants such as chemicals, raw sewage, fuels, lubricants, coolants,
hydraulic fluids, bitumens, or any other petroleum product. Operate and maintain
equipment on site in a manner as to prevent actual or potential water pollution. Manage,
control, and dispose of litter on site such that no adverse impacts to water quality occur.
Prevent dust from creating a potential or actual unsafe condition, public nuisance, or
condition endangering the value, utility, or appearance of any property. Wash out
concrete trucks only as described in the TPDES General Permit TXR150000. Utilize
appropriate controls to minimize the offsite transport of suspended sediments and other
pollutants if it is necessary to pump or channel standing water (i.e. dewatering). Prevent
discharges that would contribute to a violation of Edwards Aquifer Rules, water quality
standards, the impairment of a listed water body, or other state or federal law.

D. Installation, Maintenance, and Removal Work. Perform work in accordance with the
SWP3, according to manufacturers’ guidelines, and in accordance with the TPDES General
Permit TXRI1350000. Install and maintain the integrity of temporary erosion and
sedimentation control devices to accumulate silt and debris until earthwork construction and
permanent erosion control features are in place or the disturbed area has been adequately
stabilized as determined by the Engineer.

The Department will inspect and document the condition of the control measures at the
frequency shown on the plans and will provide the Construction SWP3 Field Inspection and
Maintenance Reports to the Contractor. Make corrections as soon as possible before the next
anticipated rain event or within 7 calendar days after being able to enter the work site for
each control measure.
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The only acceptable reason for not accomplishing the corrections with the time frame
specified is when site conditions are "Too Wet to Work". If a correction is deemed critical by
the Engineer, immediate action is required. When corrections are not made within the
established time frame, all work will cease on the project and time charges will continue
while the control measures are brought into compliance. Once the Engineer reviews and
documents the project is in compliance, work may commence. Commencing work does not
release the contractor of the liability for noncompliance of the SWP3, plans, or TPDES
General Permit TXR150000.

The Engineer may limit the disturbed area if in the opinion of the Engineer the Contractor
cannot control soil erosion and sedimentation resulting from the Contractor’s operations.
Implement additional controls as directed.

Remove devices upon approval or as directed. Upon removal, finish-grade and dress the area.
Stabilize disturbed areas in accordance with the permit, and as shown on the plans or
directed. The Contractor retains ownership of stockpiled material and must remove it from
the project when new installations or replacements are no longer required.

1. Rock Filter Dams for Erosion Control. Remove trees, brush, stumps, and other

objectionable material that may interfere with the construction of rock filter dams. Place
sandbags as a foundation when required or at the Contractor’s option.

For Types 1, 2, 3, and 5, place the aggregate to the lines, height, and slopes specified,
without undue voids. For Types 2 and 3, place the aggregate on the mesh and then fold
the mesh at the upstream side over the aggregate and secure it to itself on the
downstream side with wire ties, or hog rings, or as directed. Place rock filter dams
perpendicular to the flow of the stream or channel unless otherwise directed. Construct
filter dams according to the following criteria, unless otherwise shown on the plans:

a. Type1 (Non-reinforced).

(1) Height. At least 18 in. measured vertically from existing ground to top of filter
dam.

(2) Top Width. At least 2 ft.
(3) Slopes. At most 2:1.
b. Type 2 (Reinforced).

(1) Height. At least 18 in. measured vertically from existing ground to top of filter
dam.

(2) Top Width. At least 2 ft.

(3) Slopes. At most 2:1.
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c. Type 3 (Reinforced).

(1) Height. At least 36 in. measured vertically from existing ground to top of filter
dam.

(2) Top Width. At least 2 ft.
(3) Slopes. At most 2:1.

d. Type 4 (Sack Gabions). Unfold sack gabions and smooth out kinks and bends. For
vertical filling, connect the sides by lacing in a single loop—double loop pattern on 4-
to 5-in. spacing. At one end, pull the end lacing rod until tight, wrap around the end,
and twist 4 times. At the filling end, fill with stone, pull the rod tight, cut the wire
with approximately 6 in. remaining, and twist wires 4 times.

For horizontal filling, place sack flat in a filling trough, fill with stone, and connect
sides and secure ends as described above.

Lift and place without damaging the gabion. Shape sack gabions to existing contours.
e. Type 5. Provide rock filter dams as shown on the plans.

Temporary Pipe Slope Drains. Install pipe with a slope as shown on the plans or as
directed. Construct embankment for the drainage system in 8-in. lifts to the required
elevations. Hand-tamp the soil around and under the entrance section to the top of the
embankment as shown on the plans or as directed. Form the top of the embankment or
carth dike over the pipe slope drain at least 1 ft. higher than the top of the inlet pipe at all
points. Secure the pipe with hold-downs or hold-down grommets spaced a maximum of
10 ft. on center. Construct the energy dissipaters or sediment traps as shown on the plans
or as directed. Construct the sediment trap using concrete or rubble riprap in accordance
with Item 432, “Riprap,” when designated on the plans.

Temporary Paved Flumes. Construct paved flumes as shown on the plans or as
directed. Provide excavation and embankment (including compaction of the subgrade)
of material to the dimensions shown on the plans, unless otherwise indicated. Install a
rock or rubble riprap energy dissipater, constructed from the materials specified above to
a minimum depth of 9 in. at the flume outlet to the limits shown on the plans or as
directed.

Construction Exits. When tracking conditions exist, prevent traffic from crossing or
exiting the construction site or moving directly onto a public roadway, alley, sidewalk,
parking area, or other right of way areas other than at the location of construction exits.
Construct exits for either long or short-term use.

a. Long-Term. Place the exit over a foundation course, if necessary. Grade the
foundation course or compacted subgrade to direct runoff from the construction
exits to a sediment trap as shown on the plans or as directed. Construct exits with a
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width of at least 14 ft. for one-way and 20 ft. for two-way traffic for the full width
of the exit, or as directed.

(1) Type 1. Construct to a depth of at least 8 in. using crushed aggregate as shown
on the plans or as directed.

(2) Type 2. Construct using railroad ties and timbers as shown on the plans or as
directed.

b. Short-Term.

(1) Type 3. Construct using crushed aggregate, plywood, or wafer board. This type
of exit may be used for daily operations where long-term exits are not practical.

(2) Type 4. Construct as shown on the plans or as directed.

Earthwork for Erosion Control. Perform excavation and embankment operations to
minimize erosion and to remove collected sediments from other erosion control devices.

a. Excavation and Embankment for Erosion Control Features. Place earth dikes,
swales, or combinations of both along the low crown of daily lift placement, or as
directed, to prevent runoff spillover. Place swales and dikes at other locations as
shown on the plans or as directed to prevent runoff spillover or to divert runoff.
Construct cuts with the low end blocked with undisturbed earth to prevent erosion of
hillsides. Construct sediment traps at drainage structures in conjunction with other
erosion control measures as shown on the plans or as directed.

Where required, create a sediment basin providing 3,600 cu. fi. of storage per acre
drained, or equivalent control measures for drainage locations that serve an area with
10 or more disturbed acres at one time, not including offsite areas.

b. Excavation of Sediment and Debris. Remove sediment and debris when
accumulation affects the performance of the devices, after a rain, and when directed.

Construction Perimeter Fence. Construct, align, and locate fencing as shown on the
plans or as directed.

a. Installation of Posts. Embed posts 18 in. deep or adequately anchor in rock, with a
spacing of 8 to 10 ft.

b. Wire Attachment. Attach the top wire to the posts at least 3 ft. from the ground.
Attach the lower wire midway between the ground and the top wire.

c. Flag Attachment. Attach flagging to both wire strands midway between each post,
Use flagging at least 18 in. long. Tie flagging to the wire using a square knot.

Sandbags for Erosion Control. Construct a berm or dam of sandbags that will intercept
sediment-laden storm water runoff from disturbed areas, create a retention pond, detain
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sediment, and release water in sheet flow. Fill each bag with sand so that at least the top
6 in. of the bag is unfilled to allow for proper tying of the open end. Place the sandbags
with their tied ends in the same direction. Offset subsequent rows of sandbags 1/2 the
length of the preceding row. Place a single layer of sandbags downstream as a secondary
debris trap. Place additional sandbags as necessary or as directed for supplementary
support to berms or dams of sandbags or earth.

Temporary Sediment-Control Fence. Provide temporary sediment-control fence near
the downstream perimeter of a disturbed area to intercept sediment from sheet flow.
Incorporate the fence into erosion-control measures used to control sediment in areas of
higher flow. Install the fence as shown on the plans, as specified in this Section, or as
directed.

a. Installation of Posts. Embed posts at least 18 in. deep, or adequately anchor, if in
rock, with a spacing of 6 to 8 ft. and install on a slight angle toward the run-off
source.

b. Fabric Anchoring. Dig trenches along the uphill side of the fence to anchor 6 to 8 in.
of fabric. Provide a minimum trench cross-section of 6 x 6 in. Place the fabric against
the side of the trench and align approximately 2 in of fabric along the bottom in the
upstream direction. Backfill the trench, then hand-tamp.

¢. Fabric and Net Reinforcement Attachment. Unless otherwise shown under the
plans, attach the reinforcement to wooden posts with staples, or to steel posts with T-
clips, in at least 4 places equally spaced. Sewn vertical pockets may be used to attach
reinforcement to end posts. Fasten the fabric to the top strand of reinforcement by hog
rings or cord every 15 in. or less.

d. Fabric and Net Splices. Locate splices at a fence post with a minimum lap of 6 in.
attached in at least 6 places equally spaced, unless otherwise shown under the plans.
Do not locate splices in concentrated flow areas.

Requirements for installation of used temporary sediment-control fence include the
following: ‘

fabric with mimimal or no vistble signs of biodegradation (weak fibers),
fabric without excessive patching (more than 1 patch every 15 to 20 ft.),
posts without bends, and

backing without holes.

Biodegradable Erosion Control Logs. Install biodegradabie erosion control logs near
the downstream perimeter of a disturbed area to intercept sediment from sheet flow.
Incorporate the biodegradable erosion control logs into the erosion measures used to
control sediment in areas of higher flow. Install, align and locate the biodegradable
erosion control logs as specified below, as shown in plans or as directed.
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Secure biodegradable erosion control logs in a method adequate to prevent displacement
as a result of normal rain events, prevent damage to the logs, and to the satisfaction of
the Engineer such that flow is not allowed under the logs. Temporarily removing and
replacing biodegradable erosion logs as to facilitate daily work is allowed at the
Contractor’s expense.

10. Vertical Tracking. Perform vertical tracking on slopes to temporarily stabilize soil.
Provide equipment with a track undercarriage capable of producing a linear soil
impression measuring a minimum of 12 inches in length by 2 to 4 inches in width by 1/2
to 2 inches in depth. Do not exceed 12 inches between track impressions. Install
continuous linear track impressions where the 12 inch length impressions are
perpendicular to the slope.

Monitoring and Documentation. Monitor the control measures on a daily basis. Monitoring
will consist of, but is not limited to, observing, inspecting, and documenting site locations
with control measures and discharge points to provide maintenance and inspection of
controls as described in the SWP3. Keep written records of daily monitoring. Document in
the daily monitoring report the control measure condition, the date of inspection, required
corrective actions, responsible person for making the corrections, and the date corrective
actions were completed. Maintain records of all monitoring reports at the project site or at a
place approved by the Engineer. Provide copies to the Engineer. Together, the CRPe and an
Engineer’s representative will complete the Construction Stage Gate Checklist on a periodic
basis as determined by the Engineer.

Measurement.

Rock Filter Dams. Installation or removal of rock filter dams will be measured by the foot
or by the cubic yard. The measured volume will include sandbags, when used.

1. Linear Measurement. When rock filter dams are measured by the foot, measurement
will be along the centerline of the top of the dam.

2. Volume Measurement. When rock filter dams are measured by the cubic yard,
measurement will be based on the volume of rock computed by the method of average
end areas.

a. Installation. Measurement will be made in final position.
b. Removal, Measurement will be made at the point of removal.

Temporary Pipe Slope Drains. Temporary pipe slope drains will be measured by the foot.

Temporary Paved Flumes. Temporary paved flumes will be measured by the square yard of
surface area. The measured area will include the energy dissipater at the flume outlet.

Construction Exits. Construction exits will be measured by the square yard of surface area.
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E. Earthwork for Erosion and Sediment Control.

1. Equipment and Labor Measurement. Equipment and labor used will be measured by
the actual number of hours the equipment is operated and the labor is engaged in the
work.

2. Volume Measurement.
a. In Place.

(1) Excavation. Excavation will be measured by the cubic yard in its original
position and the volume computed by the method of average end areas.

(2) Embankment. Embankment will be measured by the cubic yard in its final
position by the method of average end areas. The volume of embankment will
be determined between:

« the original ground surfaces or the surface upon that the embankment is to be
constructed for the feature and
« the lines, grades and slopes of the accepted embankment for the feature.

b. In Vehicles. Excavation and embankment quantities will be combined and paid for
under “Earthwork (Erosion and Sediment Control, In Vehicle).” Excavation will be
measured by the cubic yard in vehicles at the point of removal. Embankment will be
measured by the cubic yard in vehicles measured at the point of delivery. Shrinkage
or swelling factors will not be considered in determining the calculated quantities.

F. Construction Perimeter Fence. Construction perimeter fence will be measured by the foot.

G. Sandbags for Erosion Control. Sandbags will be measured as each sandbag or by the foot
along the top of sandbag berms or dams.

H. Temporary Sediment-Control Fence. Installation or removal of temporary sediment-
control fence will be measured by the foot.

I. Biodegradable Erosion Control Logs. Installation or removal of biodegradable erosion
control logs will be measured by the linear foot along the centerline of the top of the control
logs.

J. Vertical Tracking, Vertical tracking will not be measured or paid for directly but is
considered subsidiary to this Item.

6. Payment. The following will not be paid for directly but are subsidiary to pertinent Items:

» erosion-control measures for Contractor project-specific locations (PSLs) inside and
R outside the right of way (such as construction and haul roads, field offices, equipment
ey and supply areas, plants, and material sources);
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»  removal of litter; unless a separate pay item is shown in the plans.

*  repair to devices and features damaged by Contractor operations,

« added measures and maintenance needed due to negligence, carelessness, lack of
maintenance, and failure to install permanent controls;

» removal and reinstallation of devices and features needed for the convenience of the
Contractor;

*  finish grading and dressing upon removal of the device; and

«  minor adjustments including but not limited to plumbing posts, reattaching fabric, minor
grading to maintain slopes on an erosion embankment feature, or moving small numbers
of sandbags.

Stabilization of disturbed areas will be paid for under pertinent Items.

Furnishing and installing pipe for outfalls associated with sediment traps and ponds will not be
paid for directly but is subsidiary to the excavation and embankment under this Item.

A. Rock Filter Dams. The work performed and materials furnished in accordance with this
[tem and measured as provided under “Measurement” will be paid for at the unit price bid as
follows:

1. Installation. Installation will be paid for as “Rock Filter Dams (Install)” of the type
specified. This price is full compensation for furnishing and operating equipment, finish
backfill and grading, lacing, proper disposal, labor, materials, tools, and incidentals.

2. Removal. Removal will be paid for as “Rock Filter Dams (Remove).” This price is full
compensation for furnishing and operating equipment, proper disposal, labor, materials,
tools, and incidentals.

When the Engineer directs that the rock filter dam installation or portions thereof be replaced,
payment will be made at the unit price bid for “Rock Filter Dams (Remove)” and for “Rock
Filter Dams (Install)” of the type specified. This price is full compensation for furnishing and
operating equipment, finish backfill and grading, lacing, proper disposal, labor, materials,
tools, and incidentals.

B. Temporary Pipe Slope Drains. The work performed and materials furnished in accordance
with this [tem and measured as provided under “Measurement” will be paid for at the unit
price bid for “Temporary Pipe Slope Drains” of the size specified. This price is full
compensation for furnishing materials, removal and disposal, furnishing and operating
equipment, labor, tools, and incidentals.

Removal of temporary pipe slope drains will not be paid for directly but is subsidiary to the
installation Item. When the Engineer directs that the pipe slope drain installation or portions
thereof be replaced, payment will be made at the unit price bid for “Temporary Pipe Slope
Drains” of the size specified, which is full compensation for the removal and reinstallation of
the pipe drain.
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Earthwork required for the pipe slope drain installation, including construction of the
sediment trap, will be measured and paid for under “Earthwork for Erosion and Sediment
Control.”

Riprap concrete or stone, when used as an energy dissipater or as a stabilized sediment trap,
will be measured and paid for in accordance with Item 432, “Riprap.”

Temporary Paved Flumes. The work performed and materials furnished in accordance with
this [tem and measured as provided under “Measurement” will be paid for at the unit price
bid for “Temporary Paved Flume (Install)” or “Temporary Paved Flume (Remove).” This
price is full compensation for furnishing and placing materials, removal and disposal,
equipment, labor, tools, and incidentals.

When the Engineer directs that the paved flume installation or portions thereof be replaced,
payment will be made at the unit prices bid for “Temporary Paved Flume (Remove)” and
“Temporary Paved Flume (Install).” These prices are full compensation for the removal and
replacement of the paved flume and for equipment, labor, tools, and incidentals.

Earthwork required for the paved flume installation, including construction of a sediment
trap, will be measured and paid for under “Earthwork for Erosion and Sediment Control.”

Construction Exits. Contractor-required construction exits from off right of way locations or
on-right of way PSLs will not be paid for directly but are subsidiary to pertinent Items.

The work performed and materials furnished in accordance with this Item and measured as
provided under “Measurement” for construction exits needed on right of way access to work
areas required by the Department will be paid for at the unit price bid for “Construction Exits
(Install)” of the type specified or “Construction Exits (Remove).” This price is full
compensation for furnishing and placing materials, excavating, removal and disposal,
cleaning vehicles, labor, tools, and incidentals.

When the Engineer directs that a construction exit or portion thereof be removed and
replaced, payment will be made at the unit prices bid for “Construction Exit (Remove)” and
“Construction Exit (Install)” of the type specified. These prices are full compensation for the
removal and replacement of the construction exit and for equipment, labor, tools, and
incidentals.

Construction of sediment traps used in conjunction with the construction exit will be
measured and paid for under “Earthwork for Erosion and Sediment Control.”

Earthwork for Erosion and Sediment Control.

I. Initial Earthwork for Erosion and Sediment Control. The work performed and
materials furnished in accordance with this Item and measured as provided under
“Measurement” will be paid for at the unit price bid for “Excavation (Erosion and
Sediment Control, In Place)”, “Embankment (Erosion and Sediment Control, In Place)”,
“Excavation (Erosion and Sediment Control, In Vehicle)”, “Embankment (Erosion and
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Sediment Control, In Vehicle)”, or “Earthwork (Erosion and Sediment Control, In
Vehicle)”.

This price is full compensation for excavation and embankment including hauling,
disposal of material not used elsewhere on the project; embankments including
furnishing material from approved sources and construction of erosion-control features;
equipment, labor; tools, and incidentals.

Sprinkling and rolling required by this Item will not be paid for directly, but will be
subsidiary to this Item.

2. Maintenance Earthwork for Erosion and Sediment Control for Cleaning and/or
Restoring Control Measures. The work performed and materials furnished in accordance
with this [tem and measured as provided under “Measurement” will be paid for by a
Contractor Force Account [tem.

This price is full compensation for excavation, embankment, and re-grading including
removal of accumulated sediment in various erosion control installations as directed,
hauling, and disposal of material not used elsewhere on the project; excavation for
construction of erosion-control features; embankments including furnishing material from
approved sources and construction of erosion-control features; and equipment, labor;
tools, and incidentals.

Earthwork needed to remove and obliterate of erosion-control features will not be paid for
directly but is subsidiary to pertinent Iltems unless otherwise shown on the plans.

Sprinkling and rolling required by this Item will not be paid for directly, but will be
subsidiary to this Item.

Construction Perimeter Fence. The work performed and materials furnished in accordance
with this Item and measured as provided under “Measurement™ will be paid for at the unit
price bid for “Construction Perimeter Fence.” This price is full compensation for furnishing
and placing the fence; digging, fence posts, wire, and flagging; removal and disposal; and
materials, equipment, labor, tools, and incidentals.

Removal of construction perimeter fence will be not be paid for directly but is subsidiary to
the installation Item. When the Engineer directs that the perimeter fence installation or
portions thereof be removed and replaced, payment will be made at the unit price bid for
“Construction Perimeter Fence,” which is full compensation for the removal and
reinstallation of the construction perimeter fence.

Sandbags for Erosion Control. Sandbags will be paid for at the unit price bid for “Sandbags
for Erosion Control” (of the height specified when measurement is by the foot). This price is
full compensation for materials, placing sandbags, removal and disposal, equipment, labor,
tools, and incidentals.

Removal of sandbags will not be paid for directly but is subsidiary to the installation Item.
When the Engineer directs that the sandbag installation or portions thereof be replaced,
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payment will be made at the unit price bid for “Sandbags for Erosion Control,” which is full
compensation for the reinstallation of the sandbags.

Temporary Sediment-Control Fence. The work performed and materials furnished in
accordance with this Item and measured as provided under “Measurement” will be paid for at
the unit price bid as follows:

1.

Installation. Installation will be paid for as “Temporary Sediment-Control Fence
(Install).” This price is full compensation for furnishing and operating equipment finish
backfill and grading, lacing, proper disposal, labor, materials, tools, and incidentals.

Removal. Removal will be paid for as “Temporary Sediment-Control Fence (Remove).”
This price 1s full compensation for furnishing and operating equipment, proper disposal,
labor, materials, tools, and incidentals.

Biodegradable Erosion Control Logs. The work performed and materials furnished in
accordance with this Item and measured as provided under “Measurement” will be paid for at
the unit price bid as follows:

1.

Installation. Installation will be paid for as “Biodegradable Erosion Control Logs
(Install)” of the size specified. This price is full compensation for furnishing and
operating equipment finish backfill and grading, staking, proper disposal, labor,
materials, tools, and incidentals.

Removal. Removal will be paid for as “Biodegradable Erosion Control Logs (Remove).”
This price is full compensation for furnishing and operating equipment, proper disposal,
labor, materials, tools, and incidentals.

Vertical Tracking. Vertical tracking will not be measured or paid for directly but is
considered subsidiary to this Item.
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CONTRACTOR CERTIFICATION OF COMPLIANCE
WITH STORM WATER REQUIREMENTS

I, certify that [ am the duly appointed representative of
the Contractor with authority to make this Contractor certification. [ have read and understand the
requirements applicable to this project pertaining to storm water discharge authorization under Texas
Pollutant Discharoe Elimination System (TPDES) Genetai Permit (GP) TXRI 50000_:, The Contractor

compiy with the terms of the permit that are expressly stated in the contrac
specifications as being the responsibility of the Contractor may result in ci

GP TXR150000.

Install and maintain control measire
designer’s specifications.

_ maintenance needs and carry out
"“'_f'catlons TPDES GP TXR150000 and as

Location under the authority of the Contractor and prov1de appropriate documentation of compliance
to the EncrmeeL

s Satisfy any other responsibility indicated in the contract documents that are expressly stated as the
responsibility of the Contractor.

Signature and Title:

Date:
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Hawthorn Park Recycling and Disposal Facility
Permit Amendment Application TCEQ Permit MSW-2185A
Part I, Attachment 2, Appendix D — Example BMP Specifications

APPENDIX IlI-2D

Erosion Control Products (Erosion Control Technology Council)



HAWTHORN PARK RECYCLING AND DISPOSAL FACILITY TCEQ PERMIT NO. MSW-2185A
PERMIT AMENDMENT APPLICATION PART IIl, ATTACHMENT 2 - APPENDIX I1I-2D

www.ectc org

Installation Guide for Rolled Erosion Control Products (RECPs) Including Mulch
Control Nettings (MCNs), Open Weave Textiles (OWTs), Erosion Control Blankets
(ECBs), and Turf Reinforcement Mats (TRMs)

This document is intended to provide general guidelines for the installation of RECPs and does not supersede
manufacture’s guidelines. The following sections summarize the general, accepted procedures for installation of
RECPs and provide basic guidance for slope and channel installations. Detailed design/installation information
should be obtained from the manufacturer.

General Procedure.
Prepare a stable and firm soil surface free of rocks and other obstructions. Apply soil amendments as necessary

to prepare seedbed. Place fertilizer, water, and seed in accordance with manufacturer, local/state regulations, or
engineer/specifiers requirements. Typically, RECPs are unrolled parallel to the primary direction of flow. Ensure
the product maintains intimate contact with the soil surface over the entirety of the installation. Do not stretch or
allow material to bridge over surface inconsistencies. Staple/stake RECPs to soil such that each staple/stake is

flush with underlying soil. Install anchor trenches, seams and terminal ends as specified.

Install RECPs after application of seed, fertilizer, mulches (if necessary) and other necessary soil amendments,
unless soil in-filling of the TRM is required. For TRMs if soil in-filling, install TRM, apply seed, and other soil
amendments lightly brush or rake 0.3 to 0.7 in. (8 to 18 mm) of topsoil into TRM matrix to fill the product
thickness. If in-filling with a hydraulically-applied matrix or medium is required; install TRM, then install
hydraulically-applied matrix or medium at the manufacturer’s suggested application rate.

Apply MCNs {(Materials Type 1.A., 2.A., 3.A.) immediately after dry mulch application.

Anchor Trenches, Seams and Terminal Ends
(A) Upslope Anchor — utilize one of the methods detailed below for initial anchoring of RECPs
(1) Staples. Install the RECPs 3 ft. (900 mm) beyond the shoulder of the slope onto flat final grade.

Secure roll end with a single row of stakes/staples on 1 ft. (300-mm) centers.

(2) Anchor trench. Excavate a 6 in. by 6 in. {150 mm by 150 mm) anchor trench. Extend the upslope
terminal end of the RECPs 3 ft. (900 mm) past the anchor trench. Use stakes or staples to fasten the
product into the bottom of the anchor trench on 1 ft. (300 mm) centers. Backfill the trench and compact
the soil into the anchor trench. Apply seed and any necessary soil amendments to the compacted soil

I
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and cover with remaining 1 ft. (300 mm) terminal end of the RECPs. Fold product over compacted soil in
anchor trench to overlap downslope material. Secure terminal end of RECPs with a single row of stakes
or staples on 1 ft. (300 mm) centers.

(3) Staple check. Construct a stake/staple check slot along the top edge of the RECPs by installing two
rows of staggered stakes/staples 4 in. (100 mm) apart on 4 in. (100 mm) centers.

(4) Single net product anchor trench. Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench.
Position roll such that the leading end of the roll is downslope and upside down. Apply seed and
necessary soil amendments. Extend product 1 ft. downslope of anchor trench and place material in
anchor trench (upside down). Secure terminal end and material in anchor trench with staples at 1 ft.
intervals. Fill anchor trench with soil and compact. Apply seed and necessary soil amendments to fill
placed in anchor trench. Move remaining roll over and downslope of anchor trench and proceed
unrolling RECP downslope (since roll was initially reversed, folding material over anchor trench will result
in the net side up, and rolling correctly downslope over the anchor trench).

(B) Seams — utilize one of the methods detailed below for seaming of RECPs

{1) Adjacent seams. Overlap edges of adjacent RECPs by 2 to 4 in. {50 to 100 mm) or by abutting
products as defined by manufacturer. Use a sufficient number of stakes or staples to prevent seam or
abutted rolls from separating.

{2) Consecutive rolls. Shingle and overlap consecutive rolls 2 to 6 in. (50 to 150 mm) in the direction of
flow. Secure staples through seam at 1 ft. {300 mm) intervals.

{3) Check seam. Construct a stake/staple check seam along the top edge of RECPs for slope application
and at specified intervals in a channel by installing two staggered rows of stakes/staples 4 in. (100 mm)
apart on 4 in. (100 mm) centers.

(4) Slope interruption check slot. Excavate a trench measuring 6 in. wide by 6 in. deep (150 x 150 mm).
Secure product to the bottom of the trench. Fold product over upslope material and fill and compact the
trench on the downslope side of check slot and seed fill. Continue rolling material downslope over
trench.

(C) Terminal Ends — utilize one of the methods detailed below for all terminal ends of RECPs

{1) Staples. Install the RECPs 3 ft. {900 mm) beyond the end of the channel and secure end with a single
row of stakes/staples on 1 ft. (300-mm) centers. Stakes/staples for securing RECPS to the soil are
typically 6 in. (150 mm) long.
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(2) Anchor trench. Excavate a 6 in. by 6 in. (150 mm by 150 mm) anchor trench. Exiend the termin'c;l
end of the RECPs 3 ft. (900 mm) past the anchor trench. Use stakes or staples to fasten the product into
the bottom of the anchor trench on 1 ft. (300 mm) centers. Backfill the trench and compact the soil into
the anchor trench. Apply seed and any necessary soil amendments to the compacted soil and cover with
remaining 1 ft. (300 mm) terminal end of the RECPs. Secure terminal end of RECPs with a single row of

stakes or staples on 1 ft. (300 mm) centers.

(3) Check slot. Construct a stake/staple check slot along the terminal end of the RECPs by installing two
rows of staggered stakes/staples 4 in. {100 mm) apart on 4 in. (100 mm) centers.

Slope Installations.
At the top of slope, anchor the RECPs according to one of the method detailed in Section (A) above. Securely

fasten all RECPs to the soil by installing stakes/staples at a minimum rate of 1.3/yd? (1.5/m?) within the body of
the blanket. For the most effective RECP installation use stake/staple patterns and densities as recommended by
the manufacturer. For adjacent and consecutive rolls of RECPs follow seaming instructions detailed in Section (B)
above. The terminal end of the RECPs installation must be anchored using one of the methods detailed in Section
(C) above.

Channel Installations.
Construct an anchor trench at the beginning of the channel across its entire width according to Section (A) (2)

above. Follow the manufacturer’s installation guidelines in constructing additional anchor trenches or
stake/staple check slots at intervals along the channel reach and at the terminal end of the channel, according to
paragraph (A) above respectively. Unroll RECPs down the center of the channel in the primary water flow
direction. Securely fasten all RECPs to the soil by installing stakes/staples at a minimum rate of 1.7/yd? (1.5/m?).
Significantly higher anchor rates and longer stakes/staples may be necessary in sandy, loose, or wet soils and in
severe applications. For adjacent and consecutive rolls of RECPs follow seaming instructions detailed in Section
(B) above. All terminal ends of the RECPs must be anchored using one of the methods detailed in Section (C)

above.

With any RECP installation, ensure sufficient staples to resist uplift from hydraulics, wind, mowers, and foot
traffic.  For the most effective installation of RECPs, the ECTC recommends using stake/staple patterns and
densities as recommended by the manufacturer.

Repair any damaged areas immediately by restoring soil to finished grade, re-applying soil amendments and seed,
and replacing the RECPs.
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Shoreline Installations.
When required, lower the waterline as necessary and construct an ancher trench at the top of slope as described
in Section (A) (2). Unroll the product down the slope and follow the manufacturer’s installation guidelines in
constructing additional anchor trenches or stake/staple check slots at intervals along the shoreline. Construct an
anchor trench just below the mean water line at the terminal end of the shoreline, according to paragraph (C) (2)
above. Securely fasten all RECPs along the shoreline to the soil by installing stakes/staples at a minimum rate of
1.7/yd? (1.5/m?) through the body of the rolled erosion control product. Significantly higher anchor rates and
longer stakes/staples may be necessary in sandy, loose, or wet soils, below the waterline and in severe
applications. For adjacent and consecutive rolls of RECPs follow seaming instructions detailed in Section (B) above.

Copyright ECTC 2017 All rights reserved www.ectc.org.
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Hawthorn Park Landfill
Permit Amendment Application TCEQ Permit MSW-2185A
Part Ill, Attachment 2, Facility Surface Water Drainage Report

PART Illl, ATTACHMENT 2
APPENDIX IlI-2E
FINAL COVER EROSION SOIL LOSS CALCULATIONS



Hawthorn Park Recycling and Disposal Facility
Permit Amendment Application TCEQ Permit MSW-2185A
Part Ill, Attachment 2, Appendix 2E — Final Cover Erosion Soil Loss Calculations

Date Prepared: 11/11/2020

FINAL COVER EROSION SOIL LOSS Chgg:i:z gz E;\[/:T
CALCULATIONS Reviewed by:  CGD

1.0 OBJECTIVE

Design the final closure conditions (final cover) erosion and soil loss controls for the proposed Hawthorn
Park Recycling and Disposal Facility (RDF) in accordance with 30 TAC §330.305(d).

Determine the add-on berm spacing under final closure conditions that will limit the average annual erosion
to less than 3.0 tons/acre/year in compliance with the Texas Commission on Environmental Quality
(TCEQ) regulatory guidance for a municipal solid waste landfill.

2.0 METHOD

i | Permissible Non-Erodible Velocity

Sheet flow from the top dome was analyzed to verify that sheet flow velocity from the crown does not
exceed the permissible non-erodible velocity. Sheet flow down the external embankment side slopes was
also analyzed to verify that the permissible non-erodible velocity is not exceeded.

Sheet flows velocities were calculated in accordance with procedures outlined in TR-55.
For sheet flow of 300 feet or less, Manning's kinematic equation was used to calculate travel time:

0.007(nL)%8

Travel Time, Tt = T posgoa

Tt = Travel time (hr)

n = Manning’s roughness coefficient

L = flow length (ft)

GOLDER ASSOCIATES INC.
Professional Engineering Firm
Registration Number F-2578

P = 2-year, 24-hour rainfall (in)

s = slope of hydraulic grade line (land slope, ft/ft)

INTENDED FOR PERMITTING
The travel time calculated with Manning's kinematic equation for sheet flow was PURPOSES ONLY
then used in the travel time equation to calculate velocity for the sheet flow. [:gv Seawl: [ #otb

L
3600V

Travel Time, Tt =

Tt = Travel time (hr)

L = flow length (ft)
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Hawthorn Park Recycling and Disposal Facility
Permit Amendment Application TCEQ Permit MSW-2185A
Part Il, Attachment 2, Appendix 2E — Final Cover Erosion Soil Loss Calculations

V = average velocity (ft/s)

The travel time equation about was rearranged to solved for velocity, V:

VﬁL
T 36007t

2.2 Permissible Soil Loss
Erosion soil loss was calculated through methods outlined in the USDA's Predicting Rainfall Erosion Loss
using the Revised Universal Soil Loss Equation (RUSLE).

The RUSLE eguation: A=RKLSCP, where:
A = Annual Soil Loss (tons/acrefyear)
R = Rainfall-Runoff Erosivity factor
K = Soil Erodibility factor
L = Slope Length factor
S = Slope Steepness factor
C = Cover-management factor

i = Support practice factor

The equations for L and S were obfained from the USDA Agriculture Handbook Number 703,

The equations to determine the length factor, L

= (525)

where A ig the horizontal project of plot length and

meb
148

m

11.16 sind
3.0(sin@)8 + 0.56

fmod =
[ is rill erosion

The equations to determine the slope factor, S, for lengths of slope greater than 15 feet;
If slope < 9%), S=10.8sin8 + 0.03

If slope = 9%), S =16.8sin8 —0.50
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Permit Amendment Application TCEQ Permit MSW-2185A
Part Ill, Attachment 2, Appendix 2E — Final Cover Erosion Soil Loss Calculations

The other factors were determined using table references and other technical resources outlined in the

assumptions section below.

3.0

3.1

ASSUMPTIONS

Permissible Non-Erodible Velocity

TR-55 travel time and velocity equations:

3.2

Permissible non-erodible velocity = 5 ft/s for vegetated surfaces
Permissible non-erodible velocity = 3.75 ft/s for bare-soil loam surfaces
The 2-year, 24-hour precipitation, P2 = 5.00 inches

@ Rainfall data from Atlas 14 PFDS, local to project site

Sheet flow coefficient n = 0.24 for grass-lined surfaces

Permissible Soil Loss

Using the final cover design, site location, and information from references, the following were determined

to be the factors used in the RUSLE equation.

Rainfall-runoff erosivity factor R = 450

Estimated for the location of Hawthorn Park RDF site within Harris County, Texas from the
Isoerodent Map of the Eastern U.S. (EPA), included as an attachment to this calculation

package

Soil erodibility factor, K = 0.26:

Access the Web Soil Map on the National Resources Conservation Services (NRCS)
website to determine local soil types for the Hawthorn Park RDF project site as map unit
symbols Ak, Ce, CyuA, Gp, and Gu and typical profile for soil type

@ Output from the interactive Web Soil Map is included as an attachment to this

calculation package

Use the soil texture type from the Web Soil Map and Table 1 from the Texas Natural
Resource Conservation Commission (TNRCC) for approximate values of the K factor of

loam (0.29) and fine sandy loam (0.24)

® TNRCC Table 1 is included in this calculation package as an attachment

Approximate the K factor using weighted average for K factor and percent AOI:

~38% % 0.29 + 1.1% = 0.24 4+ 56.7% = 0.24 + 1.3% * 0.29

=0.2
97.1% o
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Slope length and steepness factors, L and S:

4% crown slope; 300 ft max length of top slope
4H:1V side slope, or slope = 25%
Use length of the side slope = 96 ft (maximum 24 vertical ft between add-on berms)

See Section 4.2 for calculations for Length and Steepness factors

Cover management factor, C = 0.006:

Assume percent of ground cover for final cover = 90%, with no appreciable canopy, for

final closure conditions

® Interpolate between 80% cover (C = 0.013) and 95%+ cover (C = 0.003) from
values from Table 10 — Factor C for permanent pasture, range and idle land,

grass type cover

® Table 10 is from Reference 2, excerptincluded in this package as an attachment

Support practice factor, P = 1.0:

4.0

4.1

Use P = 1.0 value for surface tracked with dozer equipment — rough surface from Table 10

@ Table 10is from Reference 2, excerpt included in this package as an attachment

CALCULATIONS

Permissible Non-Erodible Velocity

The top dome surface and side slope sheet flow velocities calculations were performed for grassed
surfaces (n = 0.24):

0.007(nL)"®

Travel Time, Tt (hrs) = Tposgo4

Velocity (fps) = 36007t

Sheet Flow Velocity Calculations:

Area % Slope | L (ft) n Tt (hrs) | Velocity (fps)
Top Slope 4% 300 | 0.24 | 0.347 0.24
Side Slope 25% 96 0.24 | 0.067 0.40

The top dome and side slope sheet flow velocities calculated are under the permissible non-erodible

velocity. No shallow concentrated flow velocities were calculated since no flow paths along the external

embankment side slopes nor top slope exceed 300 feet.
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4.2 Permissible Soil Loss
Components of the L factor, the L factor, and the S factor were calculated for the crown (4% slope) and
the 4H:1V side slopes (25% slope).

L Factor and S Factor Calculations:

Area % Slope | A (ft) e° sin(B) | Pmod m L S LS
Top Slope 4% 300 | 229 | 0.0400 | 057 | 036 | 1.67 | 0.46 | 0.77
Side Slope 25% 96 | 14.04 102425 | 1.77 | 064 | 1.20 | 3.57 | 4.28

LS, top dome = 0.77
LS, external embankment = 4.28

Erosion soil loss was calculated using the RUSLE equation with the L factor and S factor from calculations

above and factors R, K, C, and P as outlined in Section 3.0 Assumptions.

RUSLE Calculations:

R K LS C P A
450 0.26 077 0.006 1.0 0.54
450 0.26 4.28 0.006 1.0 3.00

A, top dome = 0.54 tons/acre/year

A, external embankment = 3.00 tons / acre/ year

5.0 CONCLUSIONS
Sheet flow along the top dome and external embankment side slopes do not exceed permissible non-

erodible velocity.

Both top dome and external embankment erosion soil loss do not exceed the limits of permissible soil
erosion loss of 3 tons/acrefyear. The proposed 4% top dome surface can achieve erosional stability during
final closure phase conditions with 90% of ground cover vegetation. Soil loss for the for the 4% top dome
surface was calculated to be 0.54 tons/acre/year. The proposed external embankment side slopes can
achieve erosional stability during final cover conditions with 90% of ground cover vegetation and
implementation of storm water add-on berms spaced at maximum every 24 vertical feet or 96 horizontal

feet. Soil loss for the external embankment side slopes was calculated to be 3.0 tons/acre/year.
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6.0 REFERENCES
1) Fact Sheet 3.1 - Construction Rainfall Erosivity Waiver, Storm Water Phase Il Final Rule. Office of

Water. United States Environmental Protection Agency (EPA). January 2001

2) Predicting Rainfall Erosion Losses: A Guide to Conservation Planning, Agriculture Handbook Number
537, Science and Education Administration (SEA). United States Department of Agriculture (USDA).
Revised August 1986

3) Web Soil Survey, National Cooperative Sail Survey. National Resources Conservation Service (NRCS).
Accessed April 2020

4) Use of the Universal Soil Loss Equation in Final Cover/Configuration Design Procedural Handbook,
Permits Section. Texas Natural Resource Conservation Commission (TNRCC). October 1993

5) Predicting Soil Erosion by Water: A Guide to Conservation Planning with the Revised Universal Soil
Loss Equation (RUSLE), Agriculture Handbook Number 703. United States Department of Agriculture
(USDA). January 1997

6) Precipitation Frequency Data Server (PFDS), Hydrometeorological Design Studies Center. National
Oceanic and Atmospheric Administration (NOAA). September 2018

7) Surface Water Drainage and Erosional Stability Guidelines for a Municipal Solid Waste Landfill, Waste
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7.0 ATTACHMENTS

Figure 2. Isoerodent Map of the Eastern U.S. (Reference 1)
Table 10 C Factor (Reference 2)

Web Soil Survey Interactive Map and Output (Reference 3)
Table 1 K Factor (Reference 4)

Atlas 14 Rainfall Precipitation Data (Reference 6)

https.//golderassociates. sharepoint.com/sites/35538g/Hawthorn Park 2185A/1894269/5. Working Documents/Part I1I/Att 2/APP 111-2E/111-2E_Rev0.docx
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